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ANOTHER VIEW OF ALMA MATER. 
By Rear-ApDMIRAL Caspar F. Goopricu, U. S. Navy. 


"Discipline, to be effective, must in the long run be self-discipline.” 
PRITCHETT. 


I. THE PROMPTING, 


The ProceepINGs or THE Nava Institute for September, 
1908, contains an exceptionally interesting and pertinent article on 
the Naval Academy viewed as a school. The same subject is 
touched upon, not unkindly, by Professor Pritchett in the Novem- 
ber issue of the Atlantic Monthly. 

Strictly speaking, Professor Pritchett, in “ The College of Dis- 
cipline and the College of Freedom,” wrote only of West Point, 
but because the characters of the two and the methods of teaching 
are almost identical, what he says of one governmental academ) 
May, with substantial justice, be applied to the other. 

Since all members of the Institute have Lieutenant Hunt's 
essay “ Alma Mater ” at hand, I refer them to it for such further 
information on the subject as they may desire. From Professor 
Pritchett's pages, however, I make certain quotations ; with no 
apology for their length and with regret that | cannot appropriate 
the entire chapter. 
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There are perhaps no better illustrations of the consistent working out 
of the ideals of discipline and freedom than the two great colleges, West 
Point and Harvard, for each of which I have an unusual admiration and 
a sincere affection (having sent a boy through each). They represent 
more consistently than most colleges distinct educational policies, and f 


or 


this reason, as well as for their nation-wide influence, they furnish unusual 
lessons for the guidance of other colleges. The one is a college of dis. 
cipline by virtue of a policy largely fixed by the traditions of army service: 
the other a college of freedom—a response in large measure to the leader. 
ship of a great man 

In the one are assembled some four hundred and fifty boys; in the other, 
some two thousand three hundred. The two groups of students enter 
their respective institutions at practically the same age, and are widely 
representative of alert American youth. The student in the one case be 
comes part of an organization whose ideal is discipline; the other enters 
a régime whose watchword is individual freedom. In the one, the boy of 
eighteen is ordered to comply with a rigid régime which for four years 
undertakes to arrange for each day, and almost for each hour, his work 
ind his play, and the amount of money he may spend; in the second, he js 
invited to choose from a numerous list of studies and of sports as he will, 

The strict discipline of the one, no less than the perfect freedom of the 
other, is, of course, tempered by the cross currents which run in all human 
affairs. The West Point plebe soon discovers that the austere economy of 
cadet life is mitigated by an underground arrangement through which 
New York tradesmen extend a practically unlimited credit, to be harvested 
on the far distant graduation day—a process which makes the problem of 
how to live on your income not materially different at the two colleges 

The West Point cadet, once entered upon his work, finds his studies 
absolutely determined for him. Whether he will or not, he must take an 
assigned measure of mathematics, science, modern languages, drawing, 
history and dancing (this last is a good required study in any college). 
He becomes a member of a section of perhaps ten. The assigned lesson 
will cover each day certain pages of a text-book. At the call of the m- 
structor he must rise, put his heels together, begin with the formula (I 
am required to recite, etc.) ; and is most successful when he repeats the 
exact language of the text-book which is his guide. He must be ready 
every day, and his standing in comparison with every other man in his 
class is posted at the end of each week, made out to the fractional part of 
a per cent. The hours for work and play are fixed, and he may not g 
beyond the limits of the West Point reservation. Through the whole four- 
year course runs consistently the ideal of personal discipline. 

It is sometimes urged that West Point exists to train men for a par 
ticular profession, and that, therefore, its work as a college is not com 
parable with that of other colleges. There is a measure of truth in this 
statement, but it is very easy to overestimate the significance which hoa 
be given it. West Point is not a school aiming to fit men for a gia 
technical calling. It aims to give, along with a certain military trating, 
a general education which shall count both for character and for intellect 
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In the essential things which they seek to accomplish, West Point and 
Harvard strive toward the same ends. Whether a man enter the life of the 
army or some other calling in civil life, success will depend in each case 
upon moral and intellectual efficiency. Each college Seeks to develop in 
its students moral purpose and the ability to think straight. The difference 
is that, in seeking to attain these ends, one institution proceeds under the 
dominating ideal of discipline, the other under that of freedom. 

West Point has never been a strictly technical school, and it would be 
a misfortune for the academy and for the country if this should come 
about. It has been, in fact, a military college, in which men are fitted 
successfully for many stations both in military and civil life. It has lived 
more consistently than most institutions in conformity to the particular 
ideal in education for which it stands, although until the last thirty years 
all colleges shared to a large extent the disciplinary conception of educa- 
tion. The general likeness of the educational results at the academy to 
those of other good colleges is shown in the history of its graduates 

In the college of discipline, the tendency is to emphasize the duty to 
society, as represented by the organization, at the expense of the indi- 
vidual; in the college of freedom, the tendency is to emphasize the rights 
of the individual at the expense of social organization. The one loses 
sight of the fact that discipline, to be effective, must in the long rung be 
self-discipline; * the other tends to overlook the truth that, in civilization, 
freedom for the individual is a function of the observance of social re- 
straints. As a result, both the college of discipline and the college of 
freedom are peculiarly exposed to the prevailing American tendency to 
superficiality, but for exactly opposite reasons: the first on account of the 
multiplicity of standards, and the latter on account of the lack of definite 
standards. 

In the college of discipline, the standards tend to become so numerous 
that the process of living up to them becomes disciplinary rather than 
educational. 

The special function of the college seems to me to be, not to hold up 
exclusively the ideal of discipline or of freedom, but to serve as a transi- 
tion school in which the boy grows out of one into the other. 

The process of transition from the tutelage of the boy to the freedom of 
the man is one of the difficult questions in civilized life. 


[l. INTRODUCTORY. 


While Dr. Pritchett, in the very interesting paragraphs I have 
cited, does not condemn the discipline of West Point nor, indeed, 
question its excellence as a means towards a worthy end, there is 
left on the mind of the reader an impression, vague yet permanent, 
that the distinguished scientist and administrator who wrote them, 
would, if given the power, introduce material changes, could they 
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be effected without sacrificing the objects for which that discipline 
exists. Whether or not | am correct in my intrepretation of bi 
unexpressed views is immaterial. I can, at least, answer for their 
effect upon myself in a renewed prompting to inquire into the forn 
and methods of the discipline at Annapolis, the twin sister of Wes 
Point, in the hope of finding little to criticize and much to ap- 
prove. If, on the other hand, there exists the possibility of im: 
provement, none will challenge the right and the duty of the 
alumnus to indicate that possibility as he perceives it. 

ln order to keep from straying afield with no definite guide 
compass or goal, I have chosen as my motto— -during this expedi- 
tion into a land where controversy may arise—some words taken 
from Dr. Pritchett’s essay. Those who do me the honor of read- 
ing my own reflections must, at the outset, accept or reject the 
truth of this motto. Those who would deny either its truth or im- 
portance can be few in number. 

How small must be the proportion of the students at the Naval 
\cademy to whom only the harshest and most rigid measures 
are applicable! There have been so many instances in this country 
and in Europe of the successful governing of youth through an 
appeal to their better nature and their innate faculty of self rule 
as to leave no doubt that the vast majority of lads, not inmates of 
a reform school, are capable and worthy of the fullest and widest 
experimentation along that line 

Being, it appears, justified in believing the recalcitrants to be 
but a small percentage of the whole body of students, and believ- 
ing further, as I do, and as I suppose my colleagues, generally 
speaking, also believe, that the recalcitrants are not in themselves 
desirable material out of which to construct naval officers, it would 
appear the part of wisdom to frame our regulations to help the 
willing as they move along the path of virtue and to weed out the 
others as soon as recognized. Surely we are not justified in bas 
ing our disciplinary code exclusively on the need of coercing the 
sullen, the insubordinate, or the slyly vicious. 

The task before us is to scrutinize the existing system of dis- 
cipline at Annapolis with the sympathetic eye of the old graduate 
to whom years are assumed to have brought breadth, if not clarity, 
of vision, while in no way diminishing his affection for his alma 
mater or his ardent desire that she should be as perfect in het 


methods and her product as is humanly possible. 
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II]. BLAZING THE TRAIL. 


It behooves us in the first place to form a definite conception of 
the true aims of academy discipline, that we may test its processes. 
Broadly speaking it ma) be said that the school receives the boy 
fresh from his home under a dual obligation ; first, of educating 
him in those branches, theoretical and practical, which are neces- 
sary for the efficient discharge of his duty as a naval officer ; and, 
secondly, of training him to exercise command and also to under- 
take the personal responsibilities of a gentleman, who is, at the same 
time, a representative of the nation. Since it is only members of 
the two services who can be tried and punished for conduct un- 
becoming an officer and a gentleman, alma mater should fit her 
graduates for the burden. It is the second object alone which con- 
cerns this writing. 

Its scope may be made more clear if we realize that the students 
at the academy come to it as boys and leave it as men—a realiza- 
tion which ought to influence the means adopted for their develop- 
ment during the most critical years of their life. Disciplinary 
measures especially suitable for the lad fresh from home are likely 
to be wholly inappropriate to the first classman who is usually a 
man in fact as well as in the eyes of the law. In other words, 
these measures should proceed from the strictest regulations, on 
entering, to the widest practicable liberty during the final year, 
thus keeping pace with the individual’s growth from boyhood to 
man’s estate. 

I hasten to insist upon being understood, when pointing out 
things which, rightly or wrongly, I cannot altogether approve or 
which I think can be improved, that I make no reference to any 
person and fully recognize the fact that the ways prevailing at 
Annapolis are a heritage from the past whose traditions have been 
80 powerful that no one man could withstand them. They can 
only be changed through the demands of a strong service public 
opinion. I hasten also to record my great appreciation of the many 
advances which have recently been made at the Naval Academy 
along lines that I have always favored. Doubtless many others 
would have been achieved by the last superintendent had he 
been assured from day to day that the navy as a whole stood by 
“im to endorse and encourage. It is no light matter to bring 
about a new order of affairs when one is not certain of the moral 
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support of one’s colleagues. Therefore, I applaud what has been 
done and I should be wholly unjustified in suggesting blame fo, 
what has not been done. 


[V. GENERAL FEATURES OF THE System Apvocatep. 
Admitting the necessity of the present rigid rules for govern- 
ing the members of the fourth class, in order that this fresh and 
plastic material may be quickly and unequivocally moulded into 
proper shape, I suggest that the scale of privileges, liberty, 
monthly money, etc., be graded from the least expedient in their 
cases to the utmost possible in that of the first classmen. In this 
way, a steady progression will be secured from the careful and 
minute ordering of everything concerning the recent recruit, who 
is rightly regarded and treated as a child, to the widest latitude for 
the senior, who, in his turn, should be recognized as a man and. 
therefore, held in all things personally accountable as such. 
Each class should be the conservator of its own privileges, For 
example, if the first class is permitted to smoke, it should prevent 
lower classmen from smoking, reporting every invasion of its own 
rights promptly and fearlessly on pain of losing its own special 
liberty in this respect. A class that cannot or will not defend its 
prerogatives is not worthy to enjoy them. 


V. First CLASSMEN SHOULD HANDLE THEIR Own Pay. 


There is no phase of life which, in the long run, more constantly 
demands attention than the financial. It should be part of the 
academic training to prepare the graduate for the wise employment 
of his salary. The practice which now obtains not only denies to 
the midshipman at Annapolis the care of his own money affairs, 
but also the opportunity of learning the value of his scanty dollars 
and how to adjust his income to his expenditures. The graduate 
leaves the school incapable, so far as the school itself is concerned, 
of managing his own budget; but he is soon brought face to face 
with his own ignorance. If he ever acquires habits of frugality 
and care they are in no sense due to the academy ; more’s the pity. 
I think it would be well, after deducting his mess bill, something 
over which he can exercise no control, to give the balance, or s 
much of it as he desires of his monthly pay to each first classman, 
requiring him to pay cash for everything he gets, whether drawn 
from the midshipmen’s store or bought elsewhere. That som 
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abuses will arise is to be expected, but how much better it is for 
the academic authorities to take cognizance of them and guard 
against their repetition while the young man is still amenable to 
correction than to send him out into the world uninstructed and 
unaided. Under the existing order of things, he is in complete 
tutelage until he receives his diploma and his detachment from the 
academy when, in a moment, in a twinkling of an eye, he passes 
through its gates with pockets fairly well lined, yet, himself, lack- 
ing the necessary equipment of experience in disbursements. | 
cannot bring myself to believe that in this respect he has been 
fairly treated, or to refrain from wondering that so few cases of 
financial trouble have occurred. This statement is made in the full 
knowledge that it may be employed as quasi proof that my sugges- 
tion is uncalled for, yet I incur this risk to do honor to the great 
mass of graduates whom I desire to prepare, better than they are 
now prepared, to meet the one issue of life that never ceases to 
confront us as we journey through the world. 

To carry this idea to its legitimate conclusion, it has even been 
suggested that the first classmen should mess at separate tables 
under their own management and their own financial control, 
naturally, of course, subject to the supervision of the commandant 
of midshipmen. For disciplinary reasons, those first classmen on 
temporary duty as cadet officers should take their places at table 
with their companies. 

The experience gained by the first classmen in running their 
own commissariat will prove, later, of inestimable value ; while the 
training in regulating their budget will thus become complete. 
The good to be derived through this measure ought to outweigh 
its inconvenience and difficulties, if such really exist. 


VI. More Responsisitiry SHOULD BE PUT UPON First 
CLASSMEN. 

No training is so effective as the carrying of a burden of re- 
sponsibility, whatever be its nature. The sooner this is under- 
taken the better, provided, of course, that it be not beyond one’s 
strength. In other ways besides the financial, I think the existing 
methods at Annapolis might be widely extended with benefit to 
both school and scholars. That the results already achieved are 
notable and gratifying will, I am sure, be admitted by all familiar 
with the subject. I would encourage the superintendent to push 
them still farther and in as many directions as possible. 
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For example, all first classmen should be distinctly charged 
with the good order of the whole body of midshipmen and held to 
answer for violations of the rules occurring within their sight or 
knowledge that reflect upon the good name of the institution. 
Naturally, I do not mean to include trifling infractions such as 
boyish pranks and the like. This duty by Articles 46 and 133 of 
the regulations of the academy (issued in 1907), is imposed only 
on the midshipmen who are cadet officers or cadet petty officers, 
Why not utilize the entire class instead of a portion? Does it not 
follow, as inevitably as night follows day, that those who are not 
cadet officers regard themselves as tacitly, if not expressly, ab- 
solved from the obligation of enforcing the academic regulations? 
Is it not of human nature for them to take sides silently, yet none 
the less powerfully, against rather than for the authorities? The 
utmost which can be expected of these young men is that, not 
opposing, they should endeavor to remain neutral. In this case, 
however, there is no such thing as neutrality. We are told that 
“No man can serve two masters ” and “ He who is not for me is 
against me.” The inference is obvious. Doubtless it is borne out 
by the facts. 

In another way, the first class could assume wider powers to 
their own advantage. Why not make them conduct all drills under 
the supervision of the officers having cognizance of the several 
exercises concerned? What better preparation can be suggested 
for their subsequent work on board ship? To those who might 
object on the score of a falling-off in snap and accuracy, I reply, 
‘suspend your judgment. Condemn only after a faithful trial 
shall have proved the suggestion inadvisable.” 

Possibly, too, those midshipmen would help out as instructors of 
the lower classes at times when their own studies permitted. Per- 
sonally, I should greatly enjoy the sight of a first classman hold- 
ing up the candle of learning to his juniors. I wonder if his own 
enlightenment might not gain thereby ? 

I would deprecate any relaxation of real discipline and would 
invoke the best efforts of the first class to maintain that discipline 
in accordance with the strictest tenets of the military faith. This 
I say to remove the misapprehension that I favor any lowering 0 


the standard. 
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VII. THERE SHOULD BE NO PERMANENT OFFICERS. 


To secure this larger contr: 1 and to place matters on a firmer and 
broader disciplinary basis, I urgently advise the abolition of per- 
manency in cadet offices of all grades. The idea is not original 
with me. For it I am indebted to Rear-Admiral Francis A. Cook, 
U.S. N., than whom the school has no warmer friend, or more 
careful and competent critic. The alleged advantages of filling these 
positions by appointments dependent on good behavior for their 
tenure are, as I understand them, two in number ; first, an assumed 
better control of the battalions through continuity of office hold- 
ing; and, second, the rewarding of merit in scholarship and 
efficiency. 

In my judgment, the former is accepted without proof. That 
the brigade would lose in military handling if its officers were 
changed periodically, [ am by no means ready to admit. On the 


contrary, I firmly believe if a roster of the first cl: 


iss were made 
in sequence by lot and the positions of cadet officer and cadet 
petty officer filled for (say) a month at a time, by taking the first 
name on the list as the cadet commander, the next two as cadet 
lieutenant-commanders and so on down, giving a succeeding batch 
of first classmen the cadet offices during the second month, etc., 
and lapping the final incomplete batch with a portion of the first, 
thus assuring rotation in the batches and the trial of all senior 
classmen in several commands by turn, that every one would be 
impelled by pride and ambition to make a better record in each 
place than his predecessor ; while serving in the ranks as a private 
he would exert his great influence to maintain a high plane of 
discipline and drill ; and, best of all, he could feel that his value as 
a leader of men would be gauged by his actual performance of 
duty and not by the personal opinions of his superiors. I do not 
mean that the latter are wrong in their estimate of a midshipman’s 
capacity. Unquestionably, in the vast majority of instances, they 
are quite right—but what | propose would remove the appearance 
of lavoritism and would create a spirit of content which in itself 
is well worth the risk of experiment. That certain first classmen 
in the past have been embittered throughout the last year of their 
tay at the academy by a sense of injustice in this respect is a 
matter of common knowledge ; that cadet offices have been filled 
‘or personal reasons wholly apart from the merit of the occupants 
's also thought to be true. It is immaterial whether these beliefs 
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are founded on fact or not, their very existence is detrimental to 
a proper atmosphere and should come to an end to secure, in this 
vital respect, an absolute impartiality which none can challenge. 

As a reward for proved excellence in command during the last 
academic year, I think it might be well to assign the cadet offices 
during the month of May to those who had already demonstrated 
their capacity. The order of merit should be based on officer-like 
qualities alone with no reference whatever to class standing except 
where other things are equal. 


VIII. Caper Orrices Worx Inyustice. 

There is another aspect of this permanent assignment as cadet 
officers which may not be overlooked. The practical effect js to 
restrict to a fortunate few the opportunities of learning how to 
command men. The permanent cadet officers enjoy a virtual mo- 
nopoly of these professional advantages which in fairness should 
be equally distributed. The school was founded for the education 
of naval officers (the word is designedly written in the plural nun- 
ber), and not of a specially selected minority of a class. To with- 
hold arbitrarily from a midshipman any chance of technical im- 
provement and as arbitrarily give that chance to another is a 
distinct violation of the equities. No wonder it is a fruitful source 
of heart-burning, envy, hatred, malice and all uncharitableness. 
The subject might well be put in the form of an allegory: 

Once upon a time, at Annapolis, Midshipman Fulano, having received 
his certificate of graduation, together with the orders of the Secretary of 
the Navy detaching him from the Naval Academy and ordering him to 
duty on board the U. S. S. Hackmatack, sought the superintendent, the 
late Rear-Admiral Catharpin, to pay his respects and say good-bye to that 
fine old specimen of a naval officer lo the admiral’s surprise and great 
indignation, young Fulano addressed him as follows: 

“T have come, Admiral Catharpin, to take my leave of you Since I am 
no longer under your command, I am at liberty to speak to you as man @ 
man so long as I observe the proprieties of the occasion and the respect 
due to my senior in rank and in years. I wish to say, sir, that I have been 


B ° am ~~ ta 
treated by you with the grossest injustice; that, in consequence, 4 


about to kick the dust of Annapolis off my shoes, praying that | may 
never see the accursed hole again; and that as long as I live I shall never 
forget that injustice or forgive you for it.” ~ 

“What do you mean, sir, by such a false and insubordinate accusation: 

‘I mean, sir, that although one of the leading men in my class, with a 
good-conduct record, high ambition and the capacity to stand well in the 
service, you have denied me every opportunity of acquiring the faculty of 
command. For no reason, that I am aware of, except your own personal 
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bias, you have given all the cadet offices to my classmates, who, with few 


exceptions are, to-day, my 
my juniors subject to my precedence and frequently to my orders, while 


juniors and who will probably always remain 


I have worn a clean sleeve, not even ornamented with the simplest buz- 


vard. At dress parade, my juniors, with their one to five gold stripes 
as cadet officers, have carried swords at their sides and posed 4 la Na 
poléon, impressive and statuesque, while I have double-quicked in the rear 
ranks, musket on shoulder Upon them, men of your own choice, you 
have showered every means of learning the most important part of an 
officer's duties—how to lead and govern men—and you have persistently 
refused those means to me, equally of your own choice and by your own 
action. You have never permitted me to command a battalion, a company 
or a platoon, a section or a piece of artillery. I am unfamiliar, as are all 
my colleagues, with the sound of my voice in the giving of an order 
When I go on board ship I shall, through lack of experience, be wholly 
gnorant of how to command the men who will be placed under me. I shall 
be in a false and humiliating position, for which you, sir, will be wholly 
responsible. I repeat what I said, sir, that I have been unjustly treated 
here and that so long as I live I shall never forgive you.” 


What answer to this charge did Admiral Catharpin make? 
What answer could he make? 

On the other hand, if the distribution of cadet offices had been 
purely by lot, it would have been easy for the admiral to reply to 
the midshipman. 


My dear Mr. Fulano, I am, of course, very sorry that any midshipman 
should leave Annapolis without having enjoyed the fullest possible measure 
of professional opportunity. That you have been less fortunate than your 
classmates is, however, no fault of mine. It has been merely a matter of 
luck. In the lottery, you have drawn a blank rather than a prize, but | 
treated you and all of your classmates in exactly the same way when I 
placed your names in the urn and left it to chance to determine the order 
in which these should appear. You must accuse fate and not me of respon- 
sibility for your ill success. So far as I could, I endeavored to place you 
all upon the same footing, dispensing privileges and opportunities with 
equal and absolutely impartial hand. 

I need not point out the difference in the results of the present 
and the proposed method of filling cadet offices, nor how much the 
latter would do to stimulate rather than disc urage a real affection 
lor alma mater. 

of ae ° . i : . 

Before quitting this subject, it is only right that I should en- 
deavor to meet the objections of those who believe cadet offices to 
be of great value as rewards for nerit, high standing in studies, 
ex a ee ' 
xemplary conduct, distinguished bearing, etc. I admit the weight 
0 - : . . . - 

t these objections without reserve and recognize fully the zeal 
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and interest of the objectors in seeking the general g00d of the 
academy (as they see it through holding out such splendid prizes 
during the midshipman’s last year at Annapolis. I admit, aly 
the fact that these prizes do exert a beneficial influence upon the 
students who believe themselves to be on the list of eligible and 
to have a chance in the contest. But what of the others? Hoy 
many of them realize the hopelessness of the struggle and adijys 
their lives to a minimum of effort compatible with avoidance of 
trouble and escape from “bilging”? “Oh! what’s the use?” 
they ask. And they console themselves with the reflection that # 
they had “ greased” (we called it boot-licking in our day) they 
too would have earned the title to an ornamented sleeve The 
consolation is, of course, unjustified, as everybody knows, the 
disappointed included, but it serves its purpose of self-explanation 
and when too often invoked it gradually takes shape as an actual 
grievance and as a tacit charge of unfairness on the part of the 
officers on duty at the academy. This is bad enough, but it is not 
the whole of the offending. Quite the contrary. In rewarding 
some, others are necessarily disparaged. The school was not 
founded for the purpose of establishing any system of individual 
rewards at the expense of one’s colleagues. In so doing, it is open 
to challenge as to the wisdom and the impartiality of its practice. 
[ more than doubt the former. As the latter is liable to criticism 
even though unwarranted ; I prefer a system which is free from all 


suspicion on this geround. 


IX. First CLASSMEN SHOULD WEAR A SPECIAL UNIFORM. 


As a corollary to this proposition, I advise that the members of 
the first class should wear a distinctive uniform, so that they maj 
be recognized, as such, at all times and in all places. The three 
service stripes on the sleeve would suffice were it not that, at a dis- 
tance, they might be confused with other service stripes. Possibly, 
one or two stripes around each cuff would serve the double pur- 
pose of indicating that the wearer belongs to the first class and also 
that he is a cadet officer im posse if not in esse. 

X. Tue First Ciass SHoutp Have its SEPARATE CONDUCT 
REPORT. 
[ understand that it is the custom at the academy not to read 


aloud the names of the cadet officers reported for offences 
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Special communications by the commandant of midshipmen are 
made in such cases. This is an excellent scheme and the only 
change which I might advise is that the conduct report for the 
whole first class be a separate document, confidential in its nature 
and only brought to the attention of those who are unfortunate 


enough to have interest in it. 


XI. No Stupy Hours ror tHe First CLass. 


While on the subject of the privileges accorded to members of 

the first class, not so much as a reward as for the training in 
habits of responsibility, I would suggest that they be not required 
to keep study hours. Naturally, since all formal movements of 
midshipmen in bodies large and small, are conducted in military 
fashion, I think they should appear at study formations, etc., and 
take their places in their respective sections ; but if, at other times, 
they prefer to play tennis, or golf, or even to lie on their backs 
under a tree and read, when not required to be present in the reci 
tation room, they should be at full liberty to do so. In order, how- 
ever, that the scholarship of the class may not suffer through this 
indulgence, I would restrict it to those whose marks in any branch 
do not fall below a three. Incidentally this indulgence would 
prove a tremendous spur to harder work and higher marks. 
Naturally, this permission would be accompanied by a certain num- 
ber of qualifications. For example—the beneficiaries should not be 
running around the corridors during study hours, by their move 
ments and the attendant noise interfering with the studies of 
others, etc. Such minor details, however, as are necessary, to con- 
serve the rights of all can be properly determined by the academic 
authorities. 


XII. Free GATE For THE First CLass. 

Unless restricted for the disciplining of an individual case, the 
members of the first class should be free to leave the academy 
grounds whenever they desire. As in the case of their exemption 
trom study hours, some limitations must be placed upon this free- 
dom, such, for example, as the obligation to be in their rooms at, 
“ay, a quarter of ten, in order to be turned in at “ taps,” otherwise 
the repose of their neighbors might be disturbed; or promptly to 
attend all formations when not specially excused, etc. 

Should they desire to “ rege) beyond signal distance,” such 
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authority could be granted by the superintendent in exarsy 
same way as he grants it to officers a duty at the aaa ; 
see no reason why, if his recitations, drills, and duty do Ren: 
vent, a midshipman of the first class might not be permitted 
occasionally to go to Washington or Baltimore to attend a dance, 
to visit friends or the theater, etc. He could always be back ip 
time to attend inspection and church formation on Sunday. 

[ am sufficiently optimistic to believe that the sense of responsi 
bility on the part of the first classmen would be so stimulated by 
these and similar measures on the same lines which the superin- 
tendent might adopt, as to prepare them for properly attending to 
all the minor discipline at the academy. It cannot be disputed 
that if they arrange themselves on the side of law, order and clean 
conduct, the superintendent will have active agents for good in 
every corner of the school. So long as the first classman sees in 
the law or the regulations something to be violated, if possible 
without detection, just so long will his immense usefulness re- 
main unutilized. 


XIII. REFLECTIONS REGARDING THE FourTH CLass. 


After much thought on the subject and in view of the unpre 
paredness in the English branches of a great majority of American 
boys, I am, with some reluctance, forced to the conclusion that tt 
would be well to have a fifth year at Annapolis, placed at the be 
ginning and not at the end of the course. 

Without going too much into detail, I advocate no entrance ex- 
amination whatever except the statement on the certificate of the 
superintendent or of the State Board of Education, that the boy is 
proficient in the branches exacted for admission into the Nava 
Academy. The first, or preliminary, year, I would devote to the 
study of English (spelling in particular), history, geography, 
arithmetic and penmanship. The first, or February examination, 
I would not make very difficult but that in June should be quite 
rigid. In this way, boys who come to Annapolis with scamly 
schooling could, if diligent and faithful, make up the deficiencies 
in their education and all would be better fitted for taking up the 
regular academic course than practically any are at this writing. 
There are other reasons for requiring no entrance examination 
which I need not dwell upon further than to point out the de- 
sirability of getting boys straight from their homes and free ! 


rom 


any other pre-academic influence. 








actly the 
demy, | 


not pre- 
ermitted 
a dance, 
back in 
y. 

4responsi- 
ilated by 
superin- 
nding to 
disputed 
ind clean 
good in 
1 sees in 
possible 
ness re- 


e unpre- 
.merican 
n that it 


> the be- 


ance ex- 
e of the 
e boy 1s 
e Naval 
e to the 
graphy, 
rination, 
be quite 
- scanty 
ciencies 
+ up the 
writing. 
nination 
the de- 
ee from 





ANOTHER VIEW OF ALMA MATER. 645 


During this first year, I would have the midshipman on pro- 
bation, subject to dismissal by the superintendent for any reason 
satisfactory to himself. In this way much bad material could be 
gotten rid of before it became a permanent fixture. The in- 
corrigible would be weeded out and only the satisfactory and 
promising retained. | 7 

It is because of the last consideration that such a proposition can 
be permitted a place in an article c mfining itself to the disciplinary 
methods of the academy. 


XIV. Some REMARKS ON DiscipLinary METHODS IN GENERAL. 


It appears to me that these ought to be, in the main, directed to 
correcting rather than to punishing errors. The inspection of any 
conduct report will show a large proportion of minor infractions 
of the rules, to each of which is attached a definite number of 
demerits. The sum total of the latter, in some cases carries the 
offender very close to the limit at which he is “ found deficient in 
conduct.” I believe that more good can be secured by careful and 
friendly interest on the part of the officers than by entering the 
deliquencies themselves upon the conduct report. For example, 
tidiness may be attained quite as readily if the officer should 
direct the midshipman to tie his shoes instead of reporting 
him for “ shoes untied.” Having to go back to his quarters and 
place these in order, reporting when this is done, would, I think, 
be quite as effective as to give the offender three demerits. De- 
merits should be an instrumentality toward improvement, and for 
minor infractions should not be resorted to unless the midshipman 
is habitually insensible to the correction he receives. 

Whether written pledges to abstain from certain irregularities 
or infractions are yet in vogue at Annapolis, I cannot say, but per- 
sonally I have always felt great repugnance to them. If a mid- 
shipman cannot keep his promise to himself to do better, I question 
the wisdom of allowing him to remain in the academy on the con- 
dition of his making a written or a verbal pledge to the superin- 
tendent. Strengthening of character and self-reliance is the object 
to be sought for. 

In this connection, | may say that it is wise not to put undue 
temptation in a boy’s path. In times gone by the academy author- 
les requested, if they did not positively order, the midshipmen 
reported for any offence to send a written statement or excuse. 
The consequence of this pressure was that eventually they acquired 
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a marvelous ingenuity in devising excellent reasons for having 
committed an offence, or else of placing the offence in a favorable 
if not justifiable, light. A splendid school this was for the educa- 
tion of the sea-lawyer. I do not believe in leading young men jn- 
to any temptation, least of all the temptation to fib. If a boy has 
committed an offence let him stand up in a manly way and take bis 
punishment ; officially to suggest to him means by which to craw) 
out of a hole and escape retribution will assuredly sap his char- 
acter. I would aid these b vs to acquire habits of self-reliance by 
imposing trust in them but I would graduate the trust to their 
ability to bear it. 

In illustration of how the ill-considered disposal of a disciplinary 
case may work evil, I may cite the instance of a midshipman who 
by accident or carelessness, damaged a machine tool in the steam 
engineering work-shop. Being a voung man of honor, he lost » 
time in reporting the matter (and himself) to the officer in charge 
At the very same time, another machine was similarly injured b 
a classmate who concealed the fact. The first midshipman was 
heavily punished ; the second went scot-free. Is it a wonder that 
the former resolved “never again to be such an ass as to re 
port himself’? Was not this an occasion, since the latter could 
not be identified, for commending the frank and manly one for his 
high sense of duty? It is in such apparently small matters that 
broad-minded superiors find their opportunity for encouraging a 
fine conception of rectitude and for moulding the youth under 
their charge in habits of straightforward self-condemnation. The 


senior, in this example, did all in his power to create a sneak. 


XV. CLAss FEELING. 

I quote from an old graduate a few lines that seem appropriate 

I have always been positively opposed to written pledges, and hare 
always advocated class distinction. One might as well try to break down 
room and steerage 
officers and petty officers, in fact, and then maintain discipline, as to break 
up the distinction in the classes at the Naval Academy. One must be 
regularly trained in discipline, and to methods of subordination by ambi- 
‘+h higher stations of responsibility and respec 
of responsibility through his 


the official barriers between commanding officer, war 
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From such evidence as I have been able to obtain, I gather that 
class feeling ” has been discouraged by the officers at the 
xademy. In this, I think, they have deliberately sacrificed, to the 
desire of establishing a military organization, one of the most 
potent influences for good. From what has preceded, it is evi- 
dent I place great reliance upon the value of the first classmen be- 
cause they are first classmen. Similarly, I am in favor of 
strengthening this feeling in other classes. The exigencies of dis- 
ciplining, housing and messing so large a body prevent, to a certain 
extent, the class association. So far as practicable, I think that 
members of each class should be encouraged to keep together and 
thus to strengthen the bonds of intimacy and friendship which, 
in the main, are so important in cultivating a reverence and affec- 
tion for alma mater. Possibly this end might be furthered by as- 
signing to each class a certain room in which to gather outside of 


study and drill hours 


XVI. Tue CLass PRESIDENT 

The president of each class should not be exclusively the selec- 
tion of his classmates. These should present to the superintendent 
a list of, say, three names arranged in order of preference, from 
which he could choose. Generally speaking, the superintendent 
would take the first name on the list but there might be reasons, 
valid in his judgment, for going lower down, or even of demand- 
ing other lists. I do not know whether the fourth class enjoys the 
distinction of a president. If so, he should never be “a turn back.” 
Whenever the superintendent has occasion to communicate his 
views to a class, he should use the president as a means of trans- 
mission. 

Would not much good be derived from occasional conferences 
between the superintendent and the class president? Would he 
not gain a valuable touch with the students and an accurate no- 
tion of their point of view, their little grievances ( if any exist), 
their legitimate desires? Would he not thus win their confidence 
and those close relations which are so powerful in impressing his 
own ideals, enforced as they would be by the high character which 
the superintendent must possess else he would not be assigned to 
@ post of incalculable importance in its effect upon the coming 
generation of naval officers? In similar institutions, does not the 
Personality of the head master or president count for vastly more 
than the rules he lays down? . 

41 
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XVII. Courts or Honor. 

There are certain offences, happily of rare occurrence, that Te- 
flect upon the integrity or personal character of the individual, 
Since they weaken the spirit of the school in general and discredit 
the particular class to which the offender belongs, I am strongly 
disposed to recommend, as preliminary at least, that he be tried 
before a jury composed of his own classmates. Here. again, | 
am guilty of no innovation, for substantially this same method 
was in vogue during the term of that great superintendent, the 
late Admiral David D. Porter. If what I hear of his regime be 
true, the midshipmen felt it incumbent upon themselves to main- 
tain the reputation of the academy, to elevate its character, and to 
purge it of unworthy inmates, even going so far as to initiate pro- 
ceedings against such of their own members as had seriously and 
discreditably transgressed against the code of the service. I am 
also told that it was not an exceptional case in which the class, 
after investigation, would lay the matter before the superintendent 
with the recommendation that the person implicated be dropped 
from the academy. 

What a spirit must have reigned in those days! No wonder 
that the survivors recall with pride and affection the admiral who 
thus generously displayed his confidence in them. If this con 
fidence was ever betrayed, or if the admiral ever had occasion to 
regret his trust in his lads, I have not heard of it. It is opent 
any one better instructed than I to correct me if I am in error. 

It is well known that boys have a very keen sense of justice 
and that they are even more remorseless in condemnation than 
their elders. For this reason, I think no fear need exist that the 
standard will be lowered. Rather might there be, on the other 
hand, a possibility that its enforcement by the midshipmen them- 
selves would prove unduly harsh. 

As to how such cases should be tried I have little to suggest 
The accused, for instance, might select one judge, the president 
of the class a second and these two a third. Before this tribunal 
the accuser and the accused might appear and all the facts be 
brought out. The judges could then reach a finding, to be sent t 
the superintendent together with their recommendation of the 
action they thought appropriate. I would not, of course, make . 
obligatory upon the superintendent to carry out the decrees ot this 
tribunal, but I am of opinion that, in many cases, a second inves 
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tigation by him would only confirm the judgment of the lower 


court. ; : 
Might not such courts serve the useful purpose of adjusting 


differences between midshipmen that now occasionally result in 
acts of personal violence ? 


XVIII. Some OBSERVATIONS ON HAZING. 

It is with diffidence that I approach the thorny topic of hazing, 
to the discussion of which I venture to offer a few contributions 
that may, or may not, prove of interest and value. The whole 
subject is so wide and so perplexing as to discourage over-con- 
fidence and especially to discredit the suggestions of him who 
thinks he has little or nothing to learn. In presenting, for consid- 
eration, a few reflections, I only dare hope that they may aid in 
clearing away some of the fog which veils the ground and in more 
accurately defining the whole situation. 

In the first place, let it be understood that the practice of hazing 
has substantially come to an end at Annapolis. The drastic 
measures of three years ago have borne their fruit and have made 
all concerned realize that the law on this point has been and must 
beenforced. Nevertheless, I should be untrue to the motto I have 
deliberately chosen for this essay, did I not invoke its principle for 
the purpose of removing the cause of the trouble, if such may be 
the happy issue of my endeavor, and thus of rendering appeal to 
the law unnecessary. 

It would be highly inadvisable to close our eyes to certain facts 
in this connection, chief of which is that no small number of the 
graduates of the Naval Academy look back upon their experience 
a victims without bitterness, even admitting that, in their own 
persons, hazing did them much good. Some among them definitely 
favor hazing for the benefits they believe it yields. These gentle- 
men, however, draw the line at personal violence and the per- 
formance of menial tasks. 

Is not this a case in which careful study by unprejudiced in- 
dividuals is imperative, that we may understand the objects sought 
by so-called hazers and thus judge the measures adopted to secure 
those objects? Exists there anywhere, a fair and impartial state- 
ment of the facts and the motives? I believe not. So far as I am 
aware, the matter has never been analyzed as it should be, yet it 
Presents an obscure and « mmplex problem in sociology worthy of 
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earnest painstaking investigation by skilled, competent and wel. 
poised experts. I do not pretend to belong to this especially gifted 
and thoroughly trained class. I must, on the other hand, frankly 
admit my own incapacity to solve the riddle. I only claim a hear. 
ing as one who holds justice and the honest weighing of all the 
evidence, pro and con, as essential to a right comprehension ané 
a W ise decision. 

Let us dismiss, as not pertinent to our discussion, all instances 
of hazing, which, marked by sheer brutality, are due toa cowardh 
desire on the part of the stronger to cause the weaker to suffer . 
mind and body. For these, no warrant other than force can be 
found, yet in them the law referred t 


above finds its reason of 
existence. But for them, no statutory notice would have been 
taken of hazing in its milder forms or in what is called “ running” 
now made equally wrong with them by enactment of law. 

Speaking within the limitation of my incomplete knowledge and 
of my lack of experience, for hazing was practically unknown 
when I entered the academy, I am given to understand that, to use 
their own expression, hazing is regarded by third and upper class- 
men as necessary “to take the freshness out of plebes” and to 
teach them “subordination, respect, and the traditions of the 
school.”” Are these aims bad in themselves? Frankly—lI think 
them distinctly praiseworthy. The spoiled child of indulgent 
parents needs to be taught a modest demeanor and respect to his 
seniors, for these things are of the very essence of naval discipline 
The unruly, ill-mannered, offensive cub, must learn his place and 
his unimportance or he will become an impossible messmate, 
a disturbing element on board ship and a ruthless martinet over 
enlisted men. The quicker these lads are licked into shape and 
put where they properly belong in the economy of the institt- 
tion, the better. As to that, there can be no shadow of doubt 
Granted that this evolution is right and indispensable, to whom 
should the task of effecting it be assigned? To ask the question 
is to answer it. The academic authorities alone are competent © 
the wise, impartial and firm discharge of so delicate a duty. Fail 
ure on their part would give the would-be hazers the excuse 10f 
their activities which they are only too eager to seize. 

Is it not possible that, in the past, such failure has been a powel- 
ful contributory cause of hazing? Seeing that the officers 
neglected the important duty of moulding the raw material into 
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proper form may not the midshipmen have felt that they were 
acting for the real good of the service in supplying this deficiency 
at great personal risk ? . Understand, I hold no brief. I make no 
apology for wrong-doing. I am onl) endeavoring to put myself 
‘a the midshipman’s place and to gain his point of view. If I have 
rightly appreciated his motives then, with all the more emphasis, 
I may turn to him and indicate how his acts infallibly destroy that 
very spirit of subordination and respect for the statutes of the 
United States which it is his bounden obligation to defend. 

There should be no law, no regulation, no custom at Annapolis 
established by any individual, or collection of individuals, other 
than the superintendent. ‘To permit such a practice is to strike at 
the foundations of the discipline of the service. Whatever is done, 
or permitted to be done, at Annapolis should be with the knowledge 
and consent of the superintendent. It is idle to talk of subordina 
tion when the midshipmen are allowed to prescribe methods which 
other midshipmen have to follow in order to remain in good stand- 
ing in the school. All these practices, such as insisting upon lower 
cassmen keeping to the wall in going up and down the stairs; in 
denying them the use of certain walks in the academy grounds, 
the privilege of hop attendance, etc., if in themselves right, should 
receive the impress of the superintendent’s approval and should 
become regular by definite appearance in the academy regulations 
lf, on the other hand, any of these should be wrong in nature, or 
inexpedient, then the superintendent should put a stop to them. 

It is said, I know not with how much truth, that, in years not 
so long gone by, an unwritten law of the midshipmen forbade any 
one of their number studying during the evening when his marks 
were above a 2.70. Could any midshipman-made rule be more pre- 
posterous or insubordinate ? 

All this is said in full recognition of the fact that for the aver 
age boy, and, I am sorry to sav, for the average American boy 
especially, the mere existence of a law or regulation is, in itself, 
sufficient incentive for its breaking. Let us meet the issue fairly 
and squarely and let the boy who takes this unfortunate and un- 
justifiable view be crushed, rather than that the law itself should 
be deliberately broken. 

it seems to me that what is needed under this head, is not so 
much punishment as prevention and less frequent appeal to dis- 


cipline N ss - ; ° : , ; . 
pune, as the result of painstaking training and the cultivation of 
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respect for rules. The time to plant the seed, of which a Proper 
attitude towards abstract authority is the fruit, is when the lad first 
arrives at the academy. To talk to him of law and regulation whey 
he finds himself the immediate and innocent victim of the law's Ins 
fraction is sounding brass and a tinkling cymbal. The boyish 
contempt for law and order which he is all too likely to have 
brought from home is merely strengthened and intensified, If 
on the other hand, he enters an atmosphere of reverence for the 
statute and for the unwritten tradition, of respecting and self- 
respecting observance of the equities and properties and is quickly, 
yet gently, taught his duty in this connection, he will learn a lesson 
of inestimable value to him as an officer and even as a citizen, 
should he not remain permanently in the naval service. 

How then shall we provide for the instruction of the incoming 
plebe in the authorized ways of the academy? I can find no better 
answer to the question, than by appointing as superintendent an 
officer alive to the grave nature of this responsibility, one open- 
minded and broad-minded enough to use discreet confidence in ex- 
ercising authority. 

An officer who has honored me with his suggestions writes, in 
this connection: 

If the officers in charge of the construction of ships, of their guns and 
various equipment are heads of separate branches, I can see no reason why 
the officer in charge of the making of the captains and officers of those ships 
should not be supreme in his branch. Surely the last war has shown that fine 
ships are useless without an efficient personnel—and the keels of that per- 
sonnel are laid at Annapolis. 


He should be independent of all bureaus, free to consult directly 
with the Secretary of the Navy. Large powers should be entrusted 
to him, powers commensurate with his heavy burden of respons: 
bility. Such a man could easily point out to the Secretary the infal 
lible danger of allowing political influences to enter into the cur 
riculum or discipline of the school. The very fountain head and 
source of our naval efficiency should be free from all deleterious 
poisoning. Ifa strong friend outside can overturn the findings of 
the academic board and retain in the naval service an undesirable, 
slothful, untruthful or incompetent member of what avail to pratt 
of high standards of honor, scholarship and discipline? 

From more quarters than one I have received suggestions that 
the most potent of all demoralizing factors at Annapolis is inter- 
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ference on the part of persons high in authority. One correspon- 
dent recalls the newspaper agitation of a year ago, hysterically con- 
tending that the officers were “trying to bilge the midshipmen,” 
which resulted in a “‘ request” (tantamount to an order) that the 
number of midshipmen found unsatisfactory at the semi-annual 
examination should not be greater than in the previous year. 
Compliance with this “ request,” it is said, produced a budget of 
examination papers ridiculously and unprecedentedly easy which 
vielded the “wooden section’ marks high enough to bring the 
term average above the danger line. 

Another critic tells me, substantially, “1 doubt if you realize to 
what an extent the President (meaning the last incumbent) has 
interfered with the academy during the past three years and par- 
ticularly during the last two years. It is hopeless to attempt to 
raise the standard here unless the superintendent and academic 
board are sustained in Washington,” etc. 

Another cites an instance, of a certain midshipman who was un- 
satisfactory in his studies, having less than the long established 
2.5, and in whose favor the then President directed that, in the par- 
ticular branch concerned, 2.4 should be the lower limit of pro- 
ficiency ! 

The cases of midshipmen dropped for cause, who secure rein- 
statement through strong friends in Washington are too numerous 
and too widely known to need specific quoting. 

As these episodes are drawn from past history and as their 
relation conveys no criticism of the present régime, it has not 
seemed indiscreet to consider them in an attempt to determine the 
chief obstacles encountered by the academic authorities in their 
¢amest endeavor to set things on a safe and enduring foundation. 

If I have been misinformed in these particulars, I shall be glad 
to be corrected and to retract any remarks based on error, how- 
ever honestly committed. If, on the other hand, my remarks are 
well founded, a frank and candid statement may, under the exist- 
ing and more encouraging conditions, be hoped to contribute to- 
wards removing these obstacles and strengthening the hands of the 
Superintendent in his noble work of training our future captains 
and commanders-in-chief. 

The officers detailed for duty at Annapolis should be either the 
superintendent's choice or acceptable to him. The best in the 
Service are none too good for this work. To be selected as a mem- 
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ber of the academic staff, of this veritable corps d’élite, should be 
an honor coveted and prized by all. 

[ suggest as a practical help to the superintendent, in the solu- 
tion of the hazing problem, that every plebe be assigned to q 
charge of some individual first classman, the latter to be his 
mentor. 

The mentor should be to the plebe, his guide, philosopher, 
friend, and instructor in all the ways and traditions of the academ 
and, so far as possible, of the naval service, and his defender 
against attempts at hazing. The mentor should regard his plebe 
as a younger brother and carefully train him in the proper cus 
toms, the correct modes of thought, speech and bearing, and 
should imbue him with a high appreciation of the importance of 
academic discipline and the necessity of clean living. Once a day, 
at least, the mentor should visit his young Telemachus and ascer- 
tain from the latter how he is getting on in his studies and his 
work generally. ‘The latter should be encouraged to go to his 
mentor for advice and assistance in adjusting himself to academi 
standards and his new surroundings ; should inquire exactly what 
to do in cases of doubt and ask his mentor’s protection 1f efforts 
are ever made to oppress. 

I am of opinion that fourth classmen should salute first classmen 
at every meeting; that when addressed by upper classmen, 
whether of the first, second, or third classes, the plebe should stand 
at attention, rising if previously seated, and assume a respectful 


attitude and use respectful language ; when so addressed, a plebe 
if covered, should first salute. To all other classes the plek 


should, invariably, be required to use the expression “ sir.” The 
cornerstone of our naval discipline is subordination and no tim 
should be lost in making the plebe understand that he is a junior 
to all other classmen and, in all human probability, will remain 


thus junior to the end of his days. It is his to look up and it! 


Si 


li 
obligatory on the others to so carry themselves as to be looked uf 
to with real respect. 

My object in all these suggestions is to remove the incentive t 
hazing by making the moulding of the plebe to accord with 
academy discipline and tradition, the responsibility of the author- 
ities themselves, acting largely through the first class, and to pre 
vide a way in which this object may be achieved without violation 


of either law or regulation. I feel sure that one of the wor 
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features of the plebe’s early days at the academy is the helpless 
feeling of loneliness that bears him down, not knowing to whom 
to turn for guidance in an absolutely strange land. If, the moment 
the new comer enters the academy grounds officially, he is taken 
in charge by a grave and r verend senior, who kindly and cour- 
teously guides him along the road warning him of its pitfalls 
and rough places; enjoining upon him discreet and modest be- 
havior; telling him of the peculiar tricks of the school ; how best 
to conduct himself as not to run counter to its traditions, these 
frst days which now are so black and gloomy would present a 
different sky and the plebe would feel that, although through in- 
advertence, he might, and doubtless would, be guilty of many 
solecisms, there was always a sympathetic counsellor at hand to 
give him prompt notice for his self-correction. 

I may be unduly optimistic, but I cannot help believing if, by 
measures such as these d have mentioned, the main and tangible 
incentives to hazing were removed, that the practice would die out 


just as a stream runs dry when the fountain head is exhausted. 


XIX. Some Prosas_eE OpjECTIONS TO THE SUGGESTIONS 


(OFFERED. 


I cannot pretend to have met and answered even a small part of 
the objections which such a paper as this must, necessarily, elicit. 
Many of these I do not perceive at this writing. Doubtless they 
will be pointed out in the subsequent discussion. I hope so, and 
I trust they will be presented in the strongest manner conceivable 
and be buttressed by facts and figures susceptible of verification. 
I have no desire to force acceptance of my views or Opinions 
simply because they are mine, for I realize most keenly that I may 
be wholly wrong ; but I do hold that, having set them forth with 
no small expenditure of time and thought, they should receive full 
and earnest consideration in our service forum to the end that their 
folly may be exposed and their weak points indicated. If perad- 
venture, they be deemed in the main sound and beneficial then it 
Is equally right that this general consensus should be made 
manifest. 

It will probably be contended that the academy, if organized 
on lines herein suggested, would lose its military character and 
degenerate into a big school for boys. It is hard to reply to such 
a charge except by putting my “I think not” against another 
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one’s “ | think it will ’—after the well-known ward-room manner 
- udliher 


to which we are all so accustomed. A neutral ground may be 


found by mutual concession. I frankly admit the danger of | 


military discipline and method through too liberal an whe. 
of the principle of granting a large measure of personal liberty 
to the first class, but this danger, I think, is not inherent in the 
principle itself. It may be created by lack of firmness and wisdom 
on the part of those who administer. A slight falling off jn mij. 
tary rigidity does not appear to me a very serious or regrettable 
matter, for after all we are sailors and not soldiers. The pre- 
scription of military ways should not be written in exact terms. 
but rather in that rational if ill-defined “ Quantum suff.” 
One advantage in the changes | recommend and which I believe 
Dr. Pritchett would approve, I claim deliberately and unreservedly 
—the creation of a love of alma mater (now, among many gradu- 
ates, simply non-existent) and an increased affection on the part 
of those who under the new régime would look back kindly 
upon their academic days. If I were to epitomize my chief indict- 
ment of the methods in vogue at Annapolis, I should emphatically 
say “ The average graduate of the Naval Academy respects his 
alma mater but he does not love her as Yalensians love old Yale!” 
[s not this very statement in itself the hardest condemnation? 


XX. CONCLUSION. 


I can, perhaps, best sum up by suggesting that if all is wel 
with the first class, then all will be well with the academy asa 
whole. 

To many, the ideas presented herein may appear, if not icono- 
clastic, at least dangerous innovations. To the objector I can onl 
make reply that practically little or nothing in these pages is & 
perimental or novel. The general scheme is in accord with what 
I believe Dr. Arnold would have established at Annapolis had he 
been granted the power. Those who desire the grounds upon 
which I base this appreciation of Dr. Arnold’s character ant 
methods have only to read his life in full as given by Deas 
Stanley, and the inner view of his personality as reflected in the 
pages of “ Tom Brown’s School Days.” 

Surely he, of all the great moulders of youth, best illustrated ) 
his practice and their results the virtue that lies in the motto: — 
“ Discipline, to be effective, must, in the long run, be séij- 


discipline. 
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THE MONROE DOCTRINE: ITS MEANING AND 
APPLICATION AT THE PRESENT DAY. 
3y COMMANDER JOHN Hoop, U. S. Navy. 


From the first establishment of our government to the present 
day no policy, theory or principle of government advanced for the 
guidance of the nation has ever met with the universal support and 
acceptance accorded to the principle commonly known as the 
“Monroe Doctrine.” 

History gives no other example when a principle has been ac- 
cepted so widely and universally by a nation, and has had such in- 
fluence on its life and thought. The government, speaking for 
the people as a whole, has acted on it repeatedly in grave crises, 
the press maintains it universally, and it would be difficult to find 
an individual who had ever heard of the famous Doctrine who 
would not assert with energy and conviction that it was the great 
American principle. 

Yet, with all this wonderful unanimity of sentiment, there are 
probably less real thought and reason given to this great principle 
at the present time than to almost any question of the day. It 
was a grand principle, enunciated by our fathers to meet a living 
condition, and we have so accepted it, and continued our worship 
of it, without reason or thought of its application as conditions 
nave changed with the growth of the world. 

Thought and reason would show that if we continue to declare 
and maintain this Doctrine in the face of the world, we have 
duties and responsibilities under it as well as rights ; and to justify 
ourselves to the civilized nations of the earth for its maintenance 
under present conditions, we must do these duties and accept these 
Tesponsibilities as well as claim the rights. 
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| pet vege fora opto Doctrine itself, which appears 
in different places, and in different connections, in the ann! 
message of President Monroe of December 2, 1823. "a 

In this message, in discussing relations with Russia. there 
appears, ‘* the occasion has been judged proper for asserting, 82 
principle in which the rights and interests of the United State 
are involved, that the American continents, by the free and In- 
dependent condition which they have assumed and maintained, are 
henceforth not to be considered as subjects for future coloniza- 
tion by any European powers;” and in discussing the gener! 
continental European situation at that time, and the avowed inten. 
tion of the Holy Alliance to restore the late Spanish colonies 
of this continent, whose independence had been recognized by ys, 
to their position as colonies, appears, “to declare that we sh uld 
consider any attempt on their part to extend their system toa 


any 


portion of this hemisphere as dangerous to our peace and safet 

we could not view any interposition for the purpose 
oppressing them (the American republics) or controlling in any 
other manner their destiny, by an European power, in any other 
light than as a manifestation of an unfriendly disposition toward 
the United States.” 

The above quotations constituted the original of the Doctrine 
which has become the shibboleth of the nation, and for whose 
maintenance the nation has always been, and is, more completel 
and unanimously committed than for any policy or question that 
has arisen in the history of the country. 

But is the Doctrine as enunciated above the Doctrine as it is w- 
derstood to-day? Have not its meaning and intent been almost 
totally changed, both in our own minds, and by the changes whid 


trin 


time has wrought in many of those countries which the Doctrine 


n 


was designed to protect and advance? Do we as a nation m 
blindly maintaining the Doctrine, as it is vaguely understood te 
day, realize that the maintenance of the Doctrine carries with t 
duties and obligations to the civilized nations of the world which 


we neither feel nor carry out, while preventing others from per 
forming these duties and obligations? Has our maintenance 

the Doctrine, as we have understood it, tended to the advance 
ment and betterment of the world at large, and of the countne 
concerned more especially? Has it not rather, since the benefcent 


, — P hich 
purpose for which the original declaration was made—and whic 
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« admirably fitted the times and circumstances—was fully accom 


lished, retarded the erowth and development of the countries it 
r 7 


was designed to aid ? 

All of these are serious questions, and must, with the excep- 
tion of the last, by an) fair-minded man who understands the 
beauty of the original Di ctrine, the conception of it as it exists 
and is maintained to-day, and has had any large experience of the 
so-called republics to the south of Mexico, be answered in the 
negative. 

The original promulgation of the Doctrine—for which the 
British Cabinet, headed by Lord Castelreagh and Mr. Canning, 
was largely responsible—was both magnificent and effective. In 
the reaction following the excesses of the French Revolution and 
the Napoleonic wars, after the Allies had reorganized Europe, 
liberty and freedom on the Continent, as we understand it, were 
totally suppressed, and absolutism reigned supreme, and _ all 
liberalism and free government of the then civilized world were 
confined to England and America. It was under these auspices 
that the Holy Alliance was formed, and, having restored abso- 
lutism in Europe, avowed their intentions of re-subjugating the 
recently formed republics to the south, who had thrown off the 
Spanish yoke, and conquered and maintained their independence, 
as we had done some years before. Naturally, our sympathy was 
great, but would have been totally ineffective of itself. Happily 
for the progress of the world, England remained free and liberal ; 
and to her sentiment for liberalism was added self-interest. For 
her enormous and growing commerce with the newly formed 
republics, which would be much restricted by their re-subjuga- 
tion, formed a sufficient and powerful motive of self-interest in 
maintaining conditions as they were. But she stood alone in 
Europe against the arrayed Continental powers; and, even with 
all her vast sea power, could hardly have prevailed against them 
single-handed ; and so turned to her only available ally in senti- 
ment, and possible ally in force—her own lately free colonies 
and invited us to join her in a joint declaration maintaining the 
integrity and independence of the American republics. This was 
never done, but following a consultation of our Minister to Eng- 
and, Mr. Rush, with Mr. Canning and Lord Castelreagh in Sep 

g g 
tember, 1823, the famous message of Mr. Monroe of December 2, 
a Was given to the world, containing the passages quoted 
ove, and defining the American attitude. 











660 THe Monroe Doctrine: Its MEANING ayp 


It was magnificent, it was grand, and with England's declares 
attitude behind it, the plans of the Allies came to naught, the g dec- 
laration of the President, without any further action of the govern. 
ment beyond its appearance in his message, became the funda. 
mental principle of the American people ; and the yarious repub- 
lics to the south of us, whose freedom it had maintained and 
guaranteed, began their several careers free from outside inter. 
ference on account of it. 

Let us now examine briefly, first, how we have translated ani 
interpreted, as time has gone on, this probably most splendid, 
altruistic, timely, and effective declaration ever made by the hea 
of any government, and whether we have done our duty under it: 
and second, how it has affected the countries it was designed tp 
protect and set forward on the road to advancement and free 
government. 

Taking up the first of these questions, the conditions and circun- 
stances under which the original declaration was made must 
borne in mind. There can be no doubt that neither Mr. Canning, 
the British Minister, who originally suggested some such action, 
nor Mr. John Quincy Adams, our Secretary of State, who u 
doubtedly assisted the President in the drawing up of the message, 
and was largely responsible for the wording of the declaration, 
nor Mr. Monroe, himself, who as responsible head of the gover- 
ment has and deserves the credit and fame of the Doctrine which 
bears his name, had the remotest idea of the far-reaching effects 
of the words. The message was drawn to meet an existing emer- 
gency, and, while that portion of it known as the Monroe Doc 
trine was altruistic in the highest degree, it was one of those rare 
cases where altruism and self-interest and preservation go hand 
in hand. That the self-interest and preservation were uppermost 
in the minds of both the framers of the message and of Congress 
and the people at the time is clearly shown by the quietness with 
which the message was received, and the total failure of Con- 
gress to take any action on it. It remained solely and simply @ 
Presidential declaration, without endorsement by Congress o 
people. 

It most magnificently, however, met the emergency for which it 
was designed ; and, the danger being passed, the question of self- 
interest and preservation was gradually forgotten, leaving t0 the 
words only the grandeur of the altruistic sentiment, and it is @ 
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this sense they have taken hold of and held the imagination of the 
ple, and it is a misapplication of this sense which has caused 
a perversion of the true meaning of the declaration on our part, 
and a hindrance rather than a help to the advancement of progress 
and civilization in many cases. Altruism and sentiment are in 
themselves beautiful things, but neither with existing nor pros- 
oective human nature can governments be run by them alone, and 
the common-place virtues of practicability and expediency—largely 
nixed with compromise—must enter into any successful govern- 
mental system. This is sufficiently true when having relations 
with peoples of our own race and kindred, who have been cen- 
turies upon centuries, through many bloody wars and failures, 
slowly but successfully working out a system of self-government. 
But to deal in principles of altruism and sentiment, neglecting the 
practice and teachings of common sense, with the peoples of other 
races whose lessons in the art of self-government have just begun 
is the purest folly, and leads to a retardation in the advance of civ- 
ilization instead of its progress. Should a father give his five-year- 
old son the position and duties of a man, tell him God made him 
free, equal and independent, and then leave him to shift for him- 
self, and yet diligently see that no one else assisted in directing 
and controlling the unhappy infant, he would be considered as ex- 
ceedingly blameworthy, and held up to the scorn of all his neigh- 
bors and acquaintances. Should the unfortunate youth as he in- 
creased in age fail to develop, and become a burden and a plague 
to the community, the members of that community should hold 
the misguided father to account, and call on him to answer for 
the depredations of his neglected son. 

We, in the community of nations, with our misinterpretation 
of the true spirit of the Monroe Doctrine, applying only the 
altruistic part, that flatters our vanity and pride, and neglecting 
the practical, and refusing to assume the responsibilities that go 
with all assumption of authority, are in very much the position of 
the fictitious father of the preceding paragraph. Some of our 
adopted children, on whom we have unw illingly forced our father- 
hood, and then abandoned to their own devices, except in seeing 
that no one else corrected or spanked them when they were 
naughty—as Mexico, Chili, the Argentine, and even Brazil—are 
struggling into manhood and responsibility, on their own account ; 
others are standing still; and yet others—and these last are those 
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in which we have the only real, vital interest, as they border th 


Caribbean, which we must of necessity control on the completion 
of the Panama Canal—are retrograding. How long the othe 
members of our community of nations will submit to oyr present 
system is only a matter of expediency and power; and so long as 
the system lasts it is an unnecessary menace of war. | 

The original Monroe Doctrine, as enunciated in the President's 
message in 1823, was a magnificent act of courage and statesmap. 
ship enunciated for a specific purpose, to meet a specific case : byt 
its spirit, rightly interpreted, is as true to day as it was then. } 
was a warning to the powers of the world that we would no 
brook the establishment of any dangerous neighbors on our cop- 
tinent, and stood ready to fight for that principle, as we stand to. 
day. It was not intended then, nor should we interpret it now 
to be a dog-in-the-manger policy, under which a very large and 
splendidly productive portion of the earth’s surface should kk 
given over to semi-barbarism and unproductiveness. If we a- 
sume the tutelage of these countries, then let us, by all means, 
assume the responsibilities that go with such tutelage, that life and 
property may be safe in them, government enlightened and stable, 
civilization advanced, and their fair fields and rich mines and re 
sources opened to the use of the world. If we are not ready t 
do this, then let us, in God’s name, stand aside and let some other 
nation do it, that such conditions as exist to-day in Venezuela, 
Haiti, and parts of Central America may be blotted from the face 
of the earth. 

Taking up now the second part of the question propounded 
above, as to how the Monroe Doctrine has affected the countnes 


it was designed to help and protect, the answer is curious, but 
natural and in accordance with the traits of human nature. Of 
our various wards under the Monroe Doctrine, including Hait, 
Santo Domingo, Mexico, and all the Central and South American 
states, the writer of this article has during the past thirty years 
visited them all—some of them many times—except Bolivia an 
Paraguay, so that his observation has at least been extensive. UI 
self-government and free elections, as understood by the Anglo- 
Saxon, the Spanish and Portuguese-American and mixed rac 
inhabiting the various countries are generally at about the sam 
stage the Anglo-Saxon was some thousand years ago, with some 


; , . *4s ath its 
exceptions as have been mentioned previously. Haiti, with! 
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negro population forms a class by itself, and exhibits a type of 
eg - ’ : ; <a 
natural reversion of race Lnder such conditions, 1t 1S hardly to 


be expected that altruism, such as ours, would either be understood 
¢ expect ' | 
rr appreciated. The Spanish and Portuguese are intellectual, 


brilliant and acute, proud and sensitive, quick to take offense and 


sesent what they conceive to be interference or uns licited advice. 


These race characteristics form an additional barrier to the 


yf our altruism as expressed in our self-as 


proper conception 
sumed tutelage. Further, it is a general characteristic of human 
nature of all races to chafe under unsolicited benefits ; and while 


| 1 


lasting gratitude is not unknown in individuals, the general rule 


‘benefits conferred is to have them either resented or forgotten, 
and the law of self-interest mostly governs in private life, and al- 
wavs in the life of nations. ‘Therefore, it would seem that the 


very laws of nature rendered all purely altruistic dealings be 
tween nations futile; and something more of a practical quid pro 
quo must be added to make the result efficacious 

The original promulgation of the Monroe Doctrine in 1823, as 
has been previously remarked, was not all altruism, by any means, 
but a weapon of self-interest and preservation on our part as 
well: but there is no doubt that it created a warm feeling for us 
throughout the southern republics. There was no intention on 
our part, nor was it thought for an instant by our southern neigh- 
bors, that anything in the way of a protectorate or tutelage was 

be assumed over the lesser states. All were menaced by a 
common danger, the Spanish republics first, and ourselves later, 


1 
| 


and we, as the stronger wer, took our stand with the weaker 


ones to face the danger in its incipiency when it was easier met, 
rather than wait to meet it when its power should have been in 
creased by their c mquest. That there was a strong sentiment of 
sympathy and altruism mingled with our act does not alter thes¢ 
facts. 

Was later, when the danger was past, and we had forgotten 
the part self-interest had plave d in our own act, and remembered 
oly the altruism and sentiment, and gradually evolved our 


present interpretation of the Monroe Doctrine, with its ac 


panying ideas of protection and tutelage of the southern repub 
ucs, that the feeling in these states began to change and one of 
suSDICI . ; ; 

suspicion and resentment take its place; and this feeling was re 


Markahlv . , ‘ : . : 
markably heightened by the ill-advised action of our State De- 


‘ 
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partment in the early days of the Chili-Peruvian war, It gp be 
safely said that, for a number of years, and notwithstanding the 
splendid reception accorded our present Secretary of State and 
the excellent impression he made in his recent trip around South 
America, and notwithstanding the brilliant reception given om 
fleet in its still more recent voyage around the continent n 
nation is looked upon with more suspicion and no foreigners ar 
more cordially disliked throughout the entire extent of Centra 
and South America than ourselves. That this reacts on commer 
and intercourse all trade statistics will bear out. 

Viewed in another light, our Doctrine has a distinctly demoraliz- 
ing and de-civilizing effect on some of the lesser advanced ani 
more unscrupulous of our adopted children; and, as has been be. 
fore remarked, they are the ones with which we are more directh 
concerned, and will eventually have to control, whether we wish 
to or not, for the protection of our own coasts and the approaches 
to the Panama Canal. The best present examples of this de 
moralizing and de-civilizing influence of our present policy is 
shown in the condition of some of the Central American states, 
but above all in Venezuela and Haiti. Under the cover and pr 
tection of our altruistic interpretation of the Monroe Doctrine- 
which they scout in every other sense—these petty, semi-bar- 
barous—and in Haiti almost totally barbarous—countries commit 
the gravest crimes against international laws and customs, ani 
worse crimes still against their own municipal laws and constite- 
tions, confiscate property both native and foreign, sometimes wilh 
form of law, sometimes without, kill and banish in the most reck 
less way, and are in an almost perpetual state of turmoil, till the lit 
and property of neither resident foreigner nor native citizen at 
safe. All this is done under the secure protection of our Do 
trine, to the retrogression of civilization and progress, and wit 
full knowledge that none of the European nations can propef 
chastise them for their transgressions and bring order out 
chaos without antagonizing the United States, and hat we wil 
not bring them to order ourselves. This is a phase of the wot 
ing of the Monroe Doctrine, as we interpret it, that the count 
at large has probably never considered, and as it leads directly! 
anarchy and the loss of civilization in the countries immediatell 
surrounding the Panama Canal, which must sooner or later com 
pel some nation, in the vindication of its own honor and protet 


‘This paper was written in September, 1905 
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tion of its citizens, to take action, we would do well to take due 
heed of it. 

Summing up the general situation, after a view over the whole 
oround, the following conclusions would seem to be sound: 

: 1. The Monroe Doctrine as interpreted and maintained at the 
present day is not the Doctrine as promulgated in 1823. 

“4 If we assume the Doctrine as we now interpret it, it is our 
duty both to the other members of the family of nations and to 
civilization and progress, to assume the responsibilities and duties 
which must accompany any justly claimed right. 

3. Irrespective of our duty under the Doctrine to other nations 
and to civilization, it is our duty to ourselves, and will be a matter 
not only of self-interest, but of self-preservation as well, to con- 
trol the countries bordering the Caribbean and the approaches to 
the Panama Canal. 

4. The Doctrine, as interpreted and maintained, has caused us 
to lose prestige on the American continent, has been inimical to 
the extension of commerce, and in many instances has been the 
cause of moral retrogression in the countries affected, and has set 
back or delayed the causes of civilization and progress. 

5. The present condition of affairs cannot be maintained in- 
definitely. If we continue to fail in our duty to the world under 
our own assumption of a non-recognized right, some nation will 
be compelled sooner or later to act in vindication of its own rights 
and honor, and thus the Doctrine, as used, hangs over us a con- 
stant menace of war. 

6. Considering all the above points, and taking a longer look 
into the future, where can be seen the next great world-question 
rising in the East and not in the South, and that the wealth and 
prosperity of the country lie rather in the conquest of the com- 
merce of the Pacific and markets of the great Asiatic continent 
than of the South American, would it not be well to begin to fit 
our policies and doctrines to the conditions that are to arise, in- 
stead of continuing blindly to maintain one from which more of 
disaster than advantage has accrued during the past 50 years? 
The Monroe Doctrine has served its purposes, and its objects were 
accomplished many, many years ago, and most gloriously. No 
nation of Europe will ever more colonize the American continents 
lurther than the stream of immigrants that have been coming 
across the Atlantic for homes since the new nations began. And 
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no European nation can or would, since 1865, attempt to set » 
any monarchical form of government in this continent, Le os 
then act in accordance with the dictates of common sense. aa 
reasonable foresight, withdraw our universally assumed ine 
torate from over the whole of both continents, leave Mexice 
our larger southern sisters to look out for themselves. as thee 
can and will do, and confine our application of the grand o 
Doctrine to the limits set for it by reason, nature and self-interes 
and the demands of civilization—that is, to the countries aroun 
the Caribbean: and in these limits let us make it effective: ani 
then turn our attention and resources to the questions of te 
future—the Pacific and the East 
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THE MAJOR ELEMENTS OF WAR EFFICIENCY. 


By LIEUTENAN1 LyMAN A. Cotten, U. S. Navy. 


In any undertaking it is well occasionally to take a thorough 
inventory of supplies on hand, so as to prepare for future con- 
tingencies. Thus the manager of a factory takes an inventory of 
stock on hand and, by increasing elements as found necessary, 
prepares to meet future orders for his line of goods. The only 
line of goods supposed to be turned out by the navy is War Eff- 
ciency. We are given our factory, consisting of ships, guns, 
engines, etc., and we have to use just what is given us, be it good 
r bad, but our out-put, War Efficiency, is almost wholly depen- 
dent upon elements of our own making. “ As ye sow, so shall ye 
reap.” When the crucial test comes, and our country demands 
the most perfect War Efficiency as its bulwark against dire calam- 
ity, woe be unto us if we fail in the test. With this in view let 
us take an inventory of the elements that constitute War Efficiency, 


and “ with malice towards none and charity for all, 


let us calmly 
and dispassionately see if we are well and truly prepared or pre- 
paring to “ deliver the goods.” 

Given a definite naval force (out factory as above), the chief 
ictermining elements of War Efficiency are three: strategy, tac- 
tes and gunnery. It is of these that we wish to take stock. Of 
course, each of these elements is in turn composed of various 
minor elements, but we will devote our inquiry to the three major 
tlements only, 

War Efficiency may be summarized as the correct answer to 
= question, Where and how shall we hit the enemy? We have 
th 


hen as the elements of the answer, strategy, tactics and gunnery. 


T 


Let us equate as fc lows: 





































THe Major ELeMenNts oF War Errictency 


Where = Strategy. 
and 
How Tactics. 
shall we 
: Hit Gunnery. 


the enemy °” 


[In the order of their employment these elements are as given 
above, i. e., strategy, tactics and gunnery. It is difficult npn 
just how they should be rated according to importance, for all are 
of primary importance, and for our purpose it is not necessary s 
to rate them, provided we keep in view the fact that they all tend 
towards the one important end, the complete annihilation of th 
enemy with the least possible injury to ourselves. As strange a 
it may seem, until comparatively recent years, little interest was 
taken by officers generally in any of the subjects under investig:. 
tion, and consequently these subjects drifted along in our servic 
obscured by a fog of profound ignorance that, in view of their 
importance, seems appalling. 

Let us make our inventory in the order of the familiarity of th 


subjects, which is probably, gunnery, tactics, strategy. 


GUNNERY. 
[t is gratifying to be able to note that during the last ten years 
gunnery has made vast strides. The few, by admirable direction 
and persistent effort, have succeeded in arousing the many toz 
realization of the importance of hitting, and intelligent interes 
now abounds where formerly Jaissez aller was the watch word 
The fog of ignorance here has been partially dispelled at least 
and we can make out many of the headlands and leading marks, 
perchance we have not yet a clear horizon all around. The prog- 
ress made is not more gratifying than the continued interest am 
effort that lead one to hope for the day, not far distant, when our 
achievements in real battle practice will equal those in its smoot 
water counterpart. 
Among other things we have learned that poor ordnance 


no excuse for failing to get the highest possible degree of exc® 


s 


lence from that poor ordnance. Our ordnance is given Us, but out 
gunnery is the product of our own hands. However, it 1s mm 
testing to note, in passing, that increased interest in gunnery ™ 


reacted on our ordnance to its pronounced betterment. 
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= . ‘ "% a a . — 

The condition as regards out stock of gunnery is too well- 

inown to require going into details. We can point with pride to 

things done and doing, and with a complete realization of the im- 

0 f eunnery we can confidently look forward to continual 
p rtance OI 2 ; 


improvement in this major element. 
TACTICS. 

The word tactics is here used to denote battle tactics—not what 
Dewar calls “quadrilles, gridirons and similar quaint move- 
ments,” in other words ship-handling exercises. How goes it in 
our service with this major element of War Efficiency? Here, 
with a few commendable exceptions, we find ourselves still grop- 
ing ina fog. A distant blast from a familiar fog-horn and an 
occasional encouraging sounding is all that cheers us on through 
the encircling gloom of ignorance, and, worse still, indifference. 

We can not hope to acquire the best system of tactics until we 
acquire a system of tactics, and this we have not yet acquired, 
referring, of course, to battle, not drill tactics. It is possible that 
someone will disagree with the last statement, but a moment’s 
reflection as to what is comprehended in battle tactics should show 
that it is true. We are not so much interested in the theoretically) 
perfect system of tactics, as in the best system for our fleet, con- 
sisting as it does of old, slow battleships, more modern and faster 
battleships, weak armored cruisers, and, in the near future, power- 
ful, fast, all-big-gun battleships. Have we a system of disposing 
and handling our heterogeneous forces that will make them op- 
pose an enemy in the most desirable and effective manner? Pos- 
sibly there is such a system germinating in the brain of some un- 
heralded and unknown embryonic Nelson in our navy, but if so 
he is effectively keeping it to himself. Be not deceived. As far 
as tactics is concerned we find our service in the same condition 
that old Mother Hubbard of our childhood days found her cup- 
board, and the sooner it is generally realized, the sooner will it be 
remedied, . 


STRATEGY. 

()}} the . ‘ ° . a . 

% the three major elements of War Efficiency under inspec 
hon, strategy is the least obtrusive, and c msequently the least 
studied. Where strategy is concerned one sees the results, but 
not the means, unless perchance he delve into naval history with 
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a discerning mind. And yet, of the three, Strategy maintains jts 
fixed principles more constantly than either of the other maior 
elements, 1. e., thev are less affected by the lapse of time and the 
changes in materiel. Consequently a much greater degree of pro- 
ficiency may be obtained in strategy by reading and study alone 
than in either gunnery or tactics. 

“The object of science is knowledge: the objects of art are 
works ” (Whewell), but surely the more complete the scientific 
basis of an art, the more perfect the art. This is particularly trye 
of the art of strategy. 

On account of the intangibleness of strategy it is difficult tp 
measure our degree of proficiency in it, but we may gain a fairh 
comprehensive idea by observing the average officer about to be 
promoted to the grade of lieutenant-commander or above. The 
department, realizing the importance of a knowledge of strategy 
(as well as of tactics), has included that subject in the examina- 
tion for promotion, and at the same time has issued a list of ques- 
tions that may be asked. (This list is an indication of a recogni- 
tion of our ignorance.) Observe the officer approaching promo- 
tion. With long-deferred energy he writes here and visits there 
in quest of a little pamphlet of categorical answers, prepared by 
some more far-seeing and better informed brother. This pam- 
phlet obtained, in a few hours he qualifies ( ?) himself in strategy, 
and convinces himself that there ts a royal road to learning. Thus 
equipped he passes through the ordeal and drops once more into 
his attitude of indifference, little realizing that he has but stirred 
the surface of the shallow water without venturing into the more 
instructive depths beyond, where the true value of strategy awaits 

Even without an exact standard of measurement we may thus 
understand whether or not our degree of proficiency in strategy 
is satisfactory. 

Our brief inventory of the three major elements of War Eft- 
ciency is not reassuring. We find the three developed in the 
verse order of their employment, but surely not in proportion to 
the degree of their importance. While gunnery has had the 
breath of life breathed into it, tactics and strategy are merely i 
ert and lifeless appendages, as far as real development is cor 
cerned. 

The question naturally arises, Why this indifference and neg: 


lect? It does not come from a lack of realization of the impor 
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tance of the subjects. Practically every officer realizes, in a gen 
eral way, that they are important, but they are usually considered 
subjects appropriate and necessary for the best thought of flag 
officers but of only academic interest to juniors. The average 
young officer, and many older ones it is feared, in thinking of these 
subjects loses sight of the fact that subordinate officers are em- 
becanie flag officers, and that any knowledge necessary to a flag 
officer must he acquired gradually by reading, study and thought, 
and can not be put on as one would don a new uniform. 
Non-selectionists tell us that an officer should not be promoted 
to fag rank until comparatively late in his career, in order that he 
may previously fully prepare himself for the important duties of 
fag rank. Yet in practice we habitually neglect this preparation in 
tactics and strategy, trusting to a preparation subsequent to pro- 
motion, which is clearly impracticable, owing to the short length 
of time one remains in active service in flag rank, and filled as that 
short time is with manv and arduous duties of administration. 
The sooner one begins the study of a subject, the greater will 
be the knowledge acquired, and to hope for adequate knowledge 


and grasp of tactics and strategy when he becomes a flag officer, 


one should begin early in his career to study and think on these 


subjects. However, it is a mistake to think that a knowledge of 


these subjects is important in the flag officer alone. An admiral 
in war will get a much more intelligent co-operation from his fleet 
asa whole if his juniors are well versed in strategy and tactics. 
His ideas will be interpreted more quickly, more accurately and 
with more intelligence ; and disaster to those in authority will be 


attended with far less serious results. The mortal wound of 
Nelson did not affect the result of the battle of Trafalgar because 
he was merely the leader of a “ band of brothers,” each thoroughly 
imbued with the intelligent interpretation of the genius of Nelson. 


~ 


Someone has said that the tactics of any action is but the ex- 


pression of the genius of the commander-in-chief. True enough, 
but how, except by happy accident, can even a genius express him 
self in an unstudied subject? Does the linguist express himself 
mmany tongues without study? Does the great musician bring 
orth superb harmony without study? Qn the contrary the 


— is the most profound student, and what is often taken for 
genius is but the result of intense application. Study and thought 


have heen cited ac- , . 
¢ been cited again and again by the great captains both naval! 
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and military as the source of their inspiration. We can not afford 
to leave all to Providence or happy inspiration, but rather Jet Ws 
by long study and profound thought be prepared to give clear ey. 
pression each to the degree of genius within him. 

We have our authorities in gunnery that command the admin. 
tion of all, but where are our strategists and our tacticians? After 
years of holding the false creed that “ good shots are born mo 
made” we were finally aroused from our error; but, ten years 
later, we are supine in our belief that strategists and tacticians will 
spring forth in war fully armed as Minerva from the head of Jove 

How have we been able to make such strides in gunnery? 
Briefly, by arousing a widespread interest in gunnery, through the 
indefatigable labor and untiring energy of a comparatively fey 
individuals, strengthened by the official support of the department. 
Competition did it, we hear on all sides, but competition was 
merely the means of making excellence in gunnery of persona 
advantage to all. The enlisted men are quite as keen on the 
material benefits from making an excellent score, as on the rela- 
tive standing they attain. For like reasons, officers would quickly 
take interest in tactics and strategy, were material advantage given 
to those that excelled. The means of doing this, is of little im 
portance provided the result is attained. Something should bh 
done to arouse the service from its dangerous condition of apathy 
The day of the “rough and ready” idea is passed. In other 
navies the highest thought and most exhaustive study is givent 
tactics and strategy, while we drift along in perilous complacency, 
and our ignorance is not more alarming than our indifference. 

A comprehensive scheme for encouraging or forcing interest 
should be adopted, and if an ideal scheme is not available, ther 
take the best possible. Utilize the spirit of competition, make a 
comprehensive knowledge of tactics and strategy essential to pro 
motion, commend those that excel and condemn those that do not 
only in some way put a driving force behind strategy and tactic 
in the service. Ignore the wails of the always numerous band of 
chronic “ kickers,” and remember that almost all men experience 
“the pain of a new idea” and it angers the majority to the pom 
of unreflecting resistance. Inoculate them by persuasion if po 
sible, by force if necessary. 

The all important fact remains, recognized or ignored, that on 
the important subjects of strategy and tactics, upon Ww hich the tate 
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of a campaign or the issue of a battle may depend, we are groping 
in darkness that grows only more profound as ships, guns, tor- 
pedoes and machinery advance. Perfect gunnery may be robbed 
of its superiority by faulty tactics, as poor strategy may place a 
fleet in a position from which good gunnery and good tactics com- 
bined may not be able to extricate it. Each is an essential part 
of War Efficiency. Shall we give all our time and thought to 
gunnery? Can not some time be devoted with advantage to 
gunnery’s hand-maids, tactics and strategy? We should study 
and consider the means of bringing good gunnery into play. 
Strategy and tactics alone can do this, for after all they serve but 
the one purpose, to present the guns where most imperatively 
needed in battle. By all means keep up the good work in gunnery, 
but remember that in war a single factor may not save the day. 
Admitting that gunnery is the strong right arm of warfare, 
strategy is the clear mind that directs its energy and tactics is the 
healthy body that bears it in the fight. The fleet, the ship and the 
individual officers must find time to devote to these long-neglected 
subjects of such vital importance to our service, in order that we 
may be prepared to deliver on demand the most perfect quality of 


War Efficiency. 























U.S. NAVAL INSTITUTE, ANNAPOLIS, MD. 
THE CRUISE OF THE CLARENCE-TACONY-ARCHER. 
A TRUE TALE OF THE SEA DURING THE CIVIL WAR 
By PayMASTER Rogpert H. Woops, U. 5. Navy. 


On the 6th of May, 1863, the American brig Clarence, bound 
from Rio de Janeiro to Baltimore with a cargo of coffee, was cap- 
tured off the coast of Brazil by the Confederate States steamer 
Florida Captain John N. Maffitt, C. S. Navy, commanding. Lieu- 
tenant Charles W. Read, C. S. Navy, an officer of the Florida, a 
young Mississippian of scarce twenty-three years, filled with a 
patriotic devotion to the cause of the Confederacy, immediately 
proposed to take the Clarence with a crew of twenty men and pro- 


ced to Hampton Roads, Va., and there cut out a gunboat or 
steamer, with which it was his intention to go on a raid against the 
Federal commerce. Captain Maffitt granted his request, gave him 
a howitzer with ammunition and equipments, and the necessary 
small arms for a crew of twenty men, and bade him God speed. 
Read was accompanied by Second Assistant Engineer E. H. 
Brown, so that altogether he had twenty-one men besides himself. 

He immediately shaped his course for the capes of the Chesa- 
peake Bay, drilling his crew, and preparing them for the arduous 
service which was expected of them, and keeping the men busy 
making wooden guns as he sailed northward to supply in appear- 
ance what he lacked in reality. 

Off the Windward Islands he chased several vessels, but failed 
to overhaul them on account of the inferior sailing qualities of the 
-larence. On the 6th of June, in latitude 33° 39’ N., longitude 
J g Wind of 
vhiladelphia, bound to New Orleans with coal for Rear-Admiral 
Farragut’s squadron. This vessel had been insured by the U. S. 
vovernment for $14,800. On the 7th of June he captured the 


‘ 


71 29 W., he captured and burned the bark Wdustlin 
l 


* The (..: , a : ; 
the Cruise of the Clar. wcony-A vas published in the Ric 


mond (Va.) Dispat. hofN 24, 1805 
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schooner Alfred H. Partridge of New York, bound to Matamoras 
Mexico. As this vessel was loaded with arms and clothing for 
citizens of Texas, the captain’s bond for $5000 was taken a: ; 
guarantee for the delivery of the cargo to loyal citizens of the ¢, ; 


n 
“u~ 


federate States, and she was allowed to proceed on her journey, 
On the 9th of June the brig Mary Alvina, from Boston to Ney 
Orleans, loaded with commissary stores, was captured and burned 

From the prisoners and papers of the Whistling Wind an} 
Mary Alvina, Read gained information which convinced him that 
it would be impossible for him to carry out his original intention, 
as no vessels were allowed to go into Hampton Roads unless they 
had supplies for the U. 5. Government, and even then they were 
closely watched. The vessels lying at the wharf above Fortress 
Monroe were guarded by a gunboat and sentries on the wharf, 
whilst just outside of the fort there were two armed boarding 
steamers, which inspected everything entering the bay, froma 
dug-out to a frigate. He then determined to cruise along the coast 
and try to intercept a transport for Fortress Monroe, and with her 
to carry out his original design. 

On the morning of the 12th of June, in latitude 37° N., long:- 
tude 75° 30’ W., almost in sight of the capes of the Chesapeake, 
the bark Tacony, in ballast from Port Royal, S. C., to Philadel- 
phia, and the schooner M. 4. Shindler of Philadelphia, were cap- 
tured. The latter was burned, but Read, who was as full of ex 
pedients and resources as Paul Jones himself, with the quick eye of 
a seaman, saw at a glance that the Tacony was a better sailer than 
the Clarence, so he determined to burn the latter and take the bark 
for his purposes. He immediately set to work to transfer his gun 
and his small arms to the Tacony, as time was short and he was a 
most in the presence of the enemy. Any one familiar with the ocean 
can appreciate the difficulties of such an operation in a seaway. 
While the howitzer was being transferred a schooner was dis 
covered coming down before the wind. Passing near the Clar- 
ence, a wooden gun was pointed at her, and she was commanded 
to heave to, which, through fright, she did immediately. She 
proved to be the schooner Kate Stewart of Philadelphia. As he 
was then short of provisions and had over fifty prisoners on board, 
he determined to bond the Kate Stewart and make a cartel of het. 
He bonded her for the “sum of $7000, payable to the President 


of the Confederate States thirty days after the ratification o@ 
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treaty of peace between the Confederate States and the United 
States.” He then burned the Clarence and M. A. Shindler, and 
gave chase to a brig, which proved to be the Arabella, of New 
York. This vessel having a neutral cargo on board, he bonded her 
for $30,000. 

Up to this time the Federal Government had no knowledge that 
Read was off the coast destroying the commerce of 
but on the 13th of June, Captain Munday, of the bark Tacony, 


its citizens, 
having been landed from the cartel, Kate Stewart, on the coast 
of New Jersey, took the train to Philadelphia, and arriving there 
at 3 p. m., reported that there was a pirate off the coast and all 
the scenes which he had witnessed the day before. The news 
was at once telegraphed to the Navy Department at Washing- 
ton, and immediately the telegraph wires waxed warm with orders 
to Admiral Lee, commanding the North Atlantic Blockading 
Squadron, and to the commandants of the Boston, New York, and 
Philadelphia Navy Yards, to send out vessels in pursuit of the 
“pirate.” It may be well to explain here that this was the generic 
name used by the Federal Government and its citizens for all 
Confederate cruisers. It was a misnomer, for a pirate is hostts 
human generis, while the Confederates only made war on the U. 
S. Government and its citizens. However, it matters little what 
you call your enemies in war time, so you do not treat them when 
they fall into your hands according to the hard names you call 
them. 

Nothing illustrates better the power and splendid resources of 
the United States Government at this time, and the magnificent 
discipline of the Navy Department than the fact that, notwith- 
standing they were blockading with an iron cordon a coast of 3000 
miles, and occupying the inland rivers to the extent of 5000 miles, 
and had twenty-five cruisers in search of the Confederate steamers 
Alabama and Florida, in less than three days from the reception 
of the news of the appearance of the Clarence-Tacony on the 
coast, there were thirty-two armed vessels out on the high seas in 
search of her. Four left Hampton Roads on the night of June 
13; five left New York on the morning of the 14th, and the re 
maining twenty-three got out from Boston, New York, Philadel 
phia and Hampton Roads on the 15th and 16th; and in the next 
ten days (till June 26) there were fifteen more vessels sent out 


eal . 
alter her in obedience to the urgent appeals, petitions and clamors 
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of the owners, underwriters and chambers of commerce of the 
various seaboard cities along the northern coast, whose commerce 
was being destroyed. 

To understand fully the almost panic effect in these cities 4 
might be well to say that they had been ¢ mmparatively free te 
such a visitation so close at home for about two years, when the 
privateer Jefferson Davis was off the coast; but lately rumors had 
been threatening an attack on the New England coast by the Aly. 
bama and Florida. Moreover, this period was the climax of th 
Confederacy: it was Straining every nerve in one grand eff rt 
Stonewall Jackson had made his last but splendid march around 
Hooker's right flank at Chancellorsville, doubling him up ané 
leaving him hors de combat, and General Lee, with his victorious 
legions, was marching triumphantly into Pennsylvania, whilst the 
ironclad Atlanta was sent out from Savannah, Ga., with a view t 
raising the blockade and making a raid on the northern cities, and 
demonstrations were made in various directions to tighten th 
tension and prevent reinforcements from being drawn off to op- 
pose Lee's advance. 

No wonder then that affairs looked dark and gloomy, and that 
the pulse of the northern cities beat uneasily 

Meantime, the 7acony played havoc along the coast. On the 
15th of June, in latitude 37° 40’ N., longitude 70° 51’ W., she 
captured and burned the brig Umpire from Cardenas to Boston 
loaded with sugar and molasses. ©n the 2oth, in latitude 40° 50 
N., and longitude 69° 20’ W., she captured the fine packet shi 


Isaac Webb, from Liverpool to New York, with 750 passengers, 


and the fishing schooner Muicawbe [he latter was burned, but 


being unable to dispose of the large number of passengers of th 
Webb, she was bonded for $40,000 and sent 1n as a cartel to New 


York. On the 2tst, in latitude 41° N., longitude 69° 10’ W., sh 


, —— = +h 
captured and burned the clipper ship antium, loaded wit 
coal, and the bark Goodspeed, in ballast. On the 22d the fishing 
schooners Marengo, Florence, Elizabet fun. Rufus Choate, ana 


. , 1 7 ich 
Ripple were captured and all burned except the florenct whiel 
‘ ; ” 1 with 7 
being an old vessel, was bonded and sent in as a cartel, wit) 7; 


prisoners. 


| | . ' > eMg 
On the same day (June 22) news of the capture of the [ samc 


Webb reached New York. and another wail went up along the 


line for protection. Senator Morgan of New York, on the 23@ 
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of June, at the instance of the New York Harbor and Frontier 
Defence Commission, wrote to the Secretary of the Navy, request- 
ing that “jronclads might be spared for defending the harbor ot 
New York. Our people are uneasy at the boldness of the pirates, 
and they will not rest much longer without efforts for more ade 
quate protection for this harbor. On the 22d instant I wrote you 
in relation to frigate Roanoke, and hope to hear that she can now 
be spared for the defence of the port of New York.” The presi 
dent of the Chamber of Commerce of New York, in writing to 
the Secretary of the Navy on the same subject, said: “ It may not 
be amiss to state that the war premium alone on American vessels 
carrying valuable cargoes exceeds the whole freight in neutral 
bottoms.” Governor Andrew of Massachusetts, wrote: “I am 
receiving representations daily, both oral and written, from towns 
and cities along the Massachusetts coast, setting forth their de- 
fenceless condition.”” The wealthy and patriotic citizens of Boston 
offered to send out private vessels at their own expense in search 
of the “ pirate,” if they could obtain guns from the navy yard 
Mayor Cranston of Newport, R. I., telegraphed on June 25, “a 
rebel pirate, supposed to be the Tacony, destroyed several fishing 
vessels outside our harbor yesterday Will vou not give us an 
armed steamer? Our harbor is one of the most important of the 
coast.” To all these and other pressing calls for help the Navy 
Department responded with a willing hand; offering to the 
merchants arms and officers for any vessel which they might wish 

send out, and ordering the commandants of the yards to 
“charter more steamers and send them after the Tacony,”’ until by 
the 26th of June there were forty-seven armed vessels scouring 
le rover. Even the prac 
tice ships from the Naval Academy. with the midshipmen aboard, 


the seas in every direction for this bold litt 


were sent out. Many of these vessels crossed and recrossed the track 


and nee. « . a . 
and some are said to have passed close to her in the night, wl 


thers were several times only separated from her by a fog, but 
hone were fortunate enough to find her. 

Still the Tacony pursued her career unharmed. With almost 
vue) hew capture Read learned through the newspapers on board, 
of the great number of vessels that were after him, but this did not 
seem to annoy him, for he appears to have fairly revelled in his 
career of destruction. On the 23d of June he destroved two fish- 


ing schooners ; :; é; ; 
& schooners. On the 24th the ship Shatemuc, from Liverpool to 
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Boston with a large number of emigrants, was captured and 
bonded for $150,000. The same night the schooner Archer was 
captured. As by this time he knew that the enemy had a fy de- 
scription of the Tacony, Read now thought that it was about times, 
change the rig and appearance of his vessel, in order to avoid sys. 
picion and detection, so he destroyed the bark Tacony on the aah 
of June, and with the schooner Archer proceeded along up th 
coast with the view of burning the shipping in some exposed har- 
bor, or of cutting out a steamer. The morning of the 26th of 
June found him off Portland, Me., where he picked up two fisher. 
men, who, taking them for a pleasure party, willingly consented 
to pilot them into Portland. From the fisherman he learned thet 
the revenue cutter Caleb Cushing was in the harbor, and the pas- 
senger steamer to New York, a staunch swift propeller, would re. 
main in Portland during the night. He at once determined t 
seize the cutter and steamer that night, and at sunset entered the 
harbor and anchored in full view of the shipping, in the innocent 
guise of a fisherman. Little did the fair city of Portland dream 
of the excitement and commotion in store for it the next day. He 
explained to his men what he expected to do after dark, but his 
engineer expressed his doubts as to his ability to start the engines 
of the steamer proposed to be captured without the assistance of 
another engineer, and as the nights were very short, it was ev 
dent that if they failed to get the steamer under way, after waiting 
to get up steam, they could not get clear of the forts at the er 
trance of the harbor without being discovered. Under these cir 
cumstances he decided to capture the revenue cutter, and after 
getting from under the forts, to return and burn the shipping. 
At 1.30 a. m., June 27, having dispatched the schooner Archer 
to sea with three men on board, he (Read) boarded the 
cutter Caleb Cushing, commanded by Lieutenant Dudley Daver- 
port of the U. S. Revenue Marine Service, with two boats cor 
taining nineteen men, who instantly presenting revolvers to the 
heads of the watch on deck, captured her without noise or resist 
ance. The cable could not be slipped, so it was 2 o'clock before 
he could get under way. By this time the wind was very light and 
the tide was running in. In this emergency, having put the 
cutter’s officers and crew in irons, he put two boats out ahead with 


' ee 
his own men to tow her, and succeeded in getting just beyond O 


range of the guns of the forts as day dawned. Of course it ¥* 
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now too late to return and burn the shipping, so he decided to put 
to sea and bide his time. 

By 8 o'clock a. m. the news was spread abroad in the city of 
Portland that the cutter had been captured. The collector of the 
port, Jedediah Jewett, immediately made preparations for pursuit. 
He sent messengers to Major Andrews, 17th U. S. Regulars, com- 
manding Fort Preble, for guns and men, and to Colonel Mason, 
commanding the 7th Maine Volunteers at Camp Lincoln, for men 
to be ready to embark in steamers at once. With great promptness 
he chartered the fine large steamers Forest City and Chesapeake 
and a small steam tug. The Chesapeake took on board 50 bales 
of cotton as barricades, two brass 6-pounder guns, the greater por- 
tion of 7th Regiment Maine Volunteers, and fifty citizen volun- 
teers, who had armed themselves and repaired on board. The 
Forest City took on board besides her regular crew, Lieutenants 
Merryman and Richardson of the U. S. Revenue Service and 
fourteen seamen belonging to the Caleb Cushing, who happened 
to be ashore that night, three officers and thirty-eight men, with 
one 6-pounder and one 12-pounder howitzer, and forty armed 
volunteer citizens. This formidable array was ready and under 
way in the incredibly short time of one hour. They stood out to 
sea in pursuit, the Forest City and tug some distance in advance. 
About fifteen miles off the coast they discovered the cutter and 
immediately stood for her. 

The Caleb Cushing had one 32-pounder gun and one 12-pounder 
howitzer on board, and when Read saw the three steamers bearing 
down on him he knew what was up, and clearing his little vessel 
for action, prepared to give them a warm reception. When the 
leading steamer, the Forest City, arrived within about two miles 
of him, he dropped a well-directed 32-pounder shot within a few 
feet of her. Approaching still nearer, another shot dropped still 
closer to her, which somewhat dampened the ardor of her captain 
and the citizen volunteers who had come out as if for a frolic, and 
considering discretion the better part of valor, the captain put his 
vessel about and hauled off out of range, to wait for the co-opera- 
tion of the Chesapeake. It is but just to state that the officers and 
soldiers were anxious to continue on and run the cutter down, but 
the accumulated advice and disjointed comments of the bewildered 
citizens, and the fear for the safety of his vessel were too much 
lor her captain, and he put her about. When he met the Chesa- 
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peake they held a council of war and again started for the Cush 
with the intention of running her down. Coming within rang 
Read again opened fire on them and fired three shots, but unfor 
tunately for him at this time his ammunition (all that he could 
find) gave out, and his prisoners would not tell him where the 
ammunition was stowed. There were 500 pounds of powder ané 
go solid shot for the 32-pounder gun on board. Had he found this 
there would have been some warm work before the day was 
over. That he did not make this his first search when coming 
board was very singular and cannot be accounted for on ; 
ground except that he had been under such a severe nervous strain 
for the last few weeks that he was almost entirely exhausted 
Seeing that there was no further chance for him in so unequal 
a contest now, he nevertheless determined not to let the cutter be 
recaptured, and deliberately set to work to destroy her, first putting 
his prisoners in a boat and throwing them the keys to their irons 
so that they could release themselves. The few well directed shot 
had made the steamers cautious about approaching him ven 
rapidly, so he had ample time to set the cutter on fire fore and aft 
and then took to his boats. The coolness and deliberation of this 
act are worthy of the highest pratse in a naval officer. As soon as 
they had left the cutter the flames burst from her in many places 
and the steamers were afraid to approach her, fearing the explo- 
sion of her magazine. They, however, bore down on Read in his 
boats, and as further resistance on his part was now useless, he 
surrendered himself and party as prisoners of war. After picking 
up Lieutenant Davenport and his crew, they then stood out to st 
a little farther, and captured the schooner Archer, which onl 
had three men on her. The cutter blew up about 12 o'clock. Thus 
ended the cruise of the Clarence-Tacony-Archer. Read and his 
gallant little band were taken back to Portland, where the excite 
ment was terrific, and put in prison. Major Andrews, in making 
his report of this affair, said: “ You can form but a faint idea of 
the excitement now existing among the citizens of Portland and 
vicinity. Rumor follows rumor in rapid succession, and just betore 
daylight this morning (June 29) someone from the vicinity of the 
post went to the city with a fresh rumor which set the whole cit 
ina ferment. The bells were rung and men, women, and childres 
soon filled the streets, and were rushing hither and thither ® 


aimless fright 








ER, 


Cush 
in Tang 
ut unfor 
he could 
here the 
wder and 
nund this 
day was 
ming 
* On am 
us strain 
asted, 
) unequal 
cutter be 
t putting 
Pir irons 
cted shot 
im ver} 
and aft 
n of this 
$ SOON as 
v places, 
ie explo- 
ad in his 
eless, he 
* picking 
ut to sea 
ich onl 
k. Thus 
and his 
e excite- 
| making 
t idea 
land and 
st before 
ty of the 
hole cit 
children 
rither m 





Tue CRUISE OF THE CLARENCE—TACONY—ARCHER. 683 


“T would respectfully suggest that the prisoners be sent from 
here as quietly and expeditiously as possible, as I do not think it 
safe for them to be placed in the custody of the citizens.” 

Lieutenant Read, in a letter written from Fort Warren to the 
Confederate Secretary of the Navy, says: “ As all our clothing 
was distributed as relics to the people of Portland, I beg that you 
will, if possible, remit to Assistant Paymaster Nixon a sufficient 
sum of money to purchase my men a change of clothing.” Such 
is war, and men who enter into it must take the consequences. 
Read and his crew were kept in prison for a little over a year, 
when they were exchanged as prisoners of war. 

The lessons to be drawn from this little episode of the war on the 
sea are many and valuable, not only to the naval officer but to the 
country at large and especially to those members of Congress who 
ppose an increase in the navy and never stop to think that the 
commerce of the nation is the life of the nation, and that the 
destruction of that commerce is the clipping of the arteries of its 
wealth. That one small vessel with twenty-two men and one gun, 
and a sailing vessel at that, should have created such havoc and 
consternation in the days of steam, whilst forty-seven vessels 
mostly steamers) were scouring the seas in search of her, is 
enough to make old Virgil rise up from his ashes and exclaim 
“Mirabile dictu!” but what could a modern fast cruiser of 25 
knots, commanded by a resolute officer and accompanied by a fast 
supply vessel do on our defenceless coast? And how are we pre 
pared for such an emergency in case of war with a maritime na 
tion? These subjects I leave to the consideration of those who 
have the fighting to do and those who have to provide the fight- 
ing machines, Sufficient is it to say that the country which has 
such officers as the commander of the Clarence-Tacony-Archer to 
depend on will not lean upon broken reeds. 


Chas. W. Read, of Missis ippi, entered the U. S. Naval Academy Septem 
ber 20, 1856, age 16 years, 4 months, and graduated Ni 25 (last man in the 
dass), June 15, 1860. Resigned from U. S. Navy, February 4, 1861. Was 
appointed acting midshipman in the Confederate Navy, April 13, 1861. 
February 8, 1862, was promoted to the rank of lieutenant for the war. Was 
“ecutive officer of the Confederate States steamer McRa Took 
part in the battle below New Orleans, April 24, 1862, inst the U. S 
Net under Flag Officer | arragut. His commanding officer, Thomas B 


agall 
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Huger, was killed in this fight and Read assumed command. A few days 
after the fight Read carried the wounded of the Confede ‘ 
flag of truce, to New Orleans, where his vessel sank toon Sa er 
: S received 
in the fight. He made his escape from New Orleans and joined the Cop. 
federates States ram Arkansas in the Yazoo River and took part in the 
famous fights of July 15 and 22, 1862. After the destruction of the Arkon 
sas, August 6, 1862, he made his escape and was later ordered to the 
C. S. S. Florida, which he joined November 4, 1862, and remained on he 
until he took command of the brig Clarence on the 6th of May, 1863. Read 
was exchanged in the autumn of 1864. In January, 1865, he was in com. 
mand of three Confederate torpedo boats in the James River, below Rich. 
mond. In February, 1865, he took charge of an expedition from Richmond ty 
board and capture one of the U. S. monitors in the lower James River, with 
which he intended to go on another raid, but just as he was about to mak 
his attack on the monitor he discovered that one of his men had deserted, and 
knowing that his plans would be divulged, he retreated back to Richmond 
On April 24, 1865, in command of the Confederate States ram Webb, he ran 
through the Federal fleet at the mouth of the Red River and intended te 
go on another raid. After passing through the Federal fleet he sent ashore 
and had the telegraph wires cut, but too late, as the Webb had been recog 
nized by some one in the U. S. fleet and word was immediately telegraphed 
to New Orleans that the Webb was coming. She got past New Orleans 
and discovering the U. S. S. Richmond below the English Turn, he ordered 
the pilot to make straight for the Richmond's bow, which he intended t 
ram. The pilot replied that owing to a shoal being in the way he could not 
go direct to the Richmond’s bow, but would have to go around and come 
up under her broadside. Read replied that he had been under the Rich 
mond’s broadside before, and he did not wish to try it again, so he ran the 
Webb ashore and set her on fire and surrendered to the Richmond. He 
lived until 1890, and was at one time captain of the port of New Orleans 
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AMERICAN ADMIRALS IN THE BRITISH NAVY. 


By Caprain CARLos GILMAN CALKINS, U. S. Navy, Retired. 


Srr ISAAC COFFIN. 


( 1759-1539. ) 


The career of an officer who was disabled from active service 
afloat throughout the score of years made memorable by the wars 
which followed the French Revolution, can hardly be considered 
fortunate. Nor was the beginning of Coffin’s naval record alto 
gether congenial to a man of his temper. Though his attachment 
to the land of his birth was manifested throughout his long life, 
he had to bear a part in George III’s attempt to “ distress the 
Americas’ in order to reduce them to submission, and his family 
had to share in the hardships which overtook the impenitent loy- 
alists of Boston within a vear after the battle of Bunker Hill. Yet 
it was evident by 1804 that Sir Isaac had earned his baronetcy and 
his rear-admiral’s commission, and he was advanced to higher rank 
in the regular course during the ensuing period of retirement. The 
happiest phase of his later annals may, however, be said to relate 
to the renewal of cordial intimacies with his American kindred 
and to his manifold schemes for endowing nautical education for 
the benefit of the rising generation in Massachusetts. 

Since the admiral’s plans were made with special reference to 
those Americans who claimed descent from his ancestor Tristram 
Coffin—the number entitled to that distinction at the present day 
would hardly fall short of a hundred thousand, if that many of 
us had deciphered our genealogies—some notice of that pioneer 
ay fitly precede an account of the life of his descendant. The 
urst Coffin landed in Massachusetts in 1642, after taking some 
part in the civil wars ; but the most zealous antiquarians have failed 
to determine on which side he fought or to trace his connection 
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with any of the more or less illustrious families which haye 


. . . - . borne 
his name in the counties of England he coats of arms adopted 


by some of the nineteenth-century Coffins in America are, there. 
fore, plausible fabrications, and even Sir Isaac had to throw hip. 
self on the mercy of the Heralds’ College when he attained hered. 
itary rank. Tristram Coffin spent a decade or two on the banks 
of the Merrimac River, where he kept a tavern and engaged in 
other business until] he discovered the advantages of emigrating 
to Nantucket. The payment of £40 to the agents of the Earl 
Sterling and twice that sum to the Indian tribes of the island ¢. 
cured by 1660 a colorable title to all the best lands of Nantucke 
for Coffin and his associates; but the settlers were informed 
about ten vears later that their domain belonged to the Duke of 
York and was attached to the government he had established a 
Manhattan. Coffin accepted the situation and secured in 1671 an 
appointment as chief magistrate for Nantucket from the royal 
governor of New York. Yet for all his arbitrary temper and his 
readiness to employ the rough methods of colonial authority, th 
deputy failed to secure for himself and the original squatters the 
exclusive privileges threatened by the coming of independent aé- 
venturers, and within a decade of his promotion he was deposed hj 
the most active of his adversaries 

Some of the Coffins had settled in New Hampshire before ther 
father went to Nantucket ; others removed to New York; and b- 
fore the Revolution the family was represented in Maine am 
South Carolina. The islanders followed the movement which 
made Quakerism dominant in Nantucket throughout the eigh- 
teenth century; but the more worldly and adventurous members 


of the Coffin familv withdrew to the continent; and there tes 


a . . 1.4 on see 
were formed which made manv of them lovalists and led to the 
banishment from the United States. William Coffin, who stom 


midway in the line of descent from Tristram to Sir Isaac, settle 
in Boston, and in 1731 he was licensed to keep the Bunch 

Grapes tavern in King street, the magistrates approving him a 
‘a person of sober conversation, suitably accommodated and pre 
vided for such an employment.” His son Nathaniel graduate 
from Harvard and became a successful business man. He wa 
appointed Cashier of the Customs in his native city before the 
strife over the Stamp Act began. This post was one of the most 


profitable of those within the gift of the crown in America, @® 
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lovalty to George III was expected from its occupant. The 
families of the officers of the customs followed the fortunes of the 
roval governors. The Coffins furnished a notable contingent to 
the forces which opposed the Revolution, and were proscribed and 
banished accordingly. (ne of the cashier’s brothers went to Que- 
bec in time to direct the fire of the battery which checked the ad- 
vance of the American column under Montgomery ; a son became 
a notable commander of partisan cavalry in the campaign in South 
Carolina and rose to the rank of lieutenant-general in the British 
Army: and Isaac, the fourth son, retained his position in the navy 
and earned promotion by active service against the Continental 
patriots. 
Before entering the navy in 1773—a date which removes him 
from Sabine’s list of lovalists cf the Revolution—Isaac Coffin had 
gone to the Latin School in Boston in company with fifteen of his 
cousins and four bovs destined to become generals in the armies 
of Great Britain. Of these the most famous were Sir Roger Hale 
Sheaffe, who rallied the British forces at (Queenstown after the 
leath of General Brock on the banks of the Niagara in 1812, and 
Sir David Ochterlony, who baffled the French in India, and in 
1803 became the conqueror of Nepaul. Copley, who became Lord 
Lyndhurst after he was made Chancellor of England, was too 
young to enter the classes which Coffin remembered so fondly ; 
and the great lawyer disliked to be reminded that he too was born 
in Boston—especially if any reference to the date of his birth was 
added. Charles Sumner had reason to regret such indiscreet allu- 
sions when he talked with Lyndhurst in the latter part of his long 
life—which lasted from 1772 to 1863. Sir Isaac, on the other 
hand, held in grateful remembrance the principles he had been 
taught at Boston and felt that all his success in life was “ mainly 
to be attributed to the excellent education I received at that place.” 
But his schooling came to an end when he was only fourteen, and 
he soon had occasion to show that he had no fondness for the 
political principles which made Massachusetts a commonwealth. 
The youngster began his cruising in a brig, the Gaspee, suc- 
cessor to the vessel of that name which the Rhode Island patriots 
burned in revenge for her captain’s zeal in enforcing the revenue 
acts. Though he was under the patronage of Admiral Montagu, 
commander-in-chief on the American Station, Coffin was not as- 


signed to a flagship until he had become a practical seaman. His 
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captain wrote: “Never did I know a young man acquire » 
much nautical knowledge in so short a time; but when he began 
to be of use to me the admiral thought proper to remove him.” 
Montagu’s squadron covered the embarkation of the British troops 
and the exiles who were forced out of Boston by Washington's 
advance in March, 1776; and the midshipman may have Witnessed 
the wretched condition of his father’s family on board the trans- 
port which carried the Tories to Halifax. Over a thousand had 
to find accommodations in inferior vessels and to sail short-handed 
after ten dreary days spent at anchor off Nantasket. They got 
little sympathy from their countrymen: Washington was not sory 
to hear that “ those who took upon themselves the Style and ttl 
of government men” had to submit to every hardship on their 
voyage, or even that “ one or two of them have done what a great 
number ought to have done long ago, committed suicide.” 

By 1778 Coffin was commissioned a lieutenant, and that season 
did not close without an accident which led to his first trial befor 
a court-martial. For the shipwreck of an armed merchantman u- 
der his command on the coast of Labrador he was, however, hon- 
orably acquitted. In 1781 he was signal-lieutenant in Arbuthnot’ 
flagship during the action which that incompetent admiral fought 
with the French off the Capes of the Chesapeake in March. In 
June, Coffin came to New York, where his father had recently 
died, and in the sloop Avenger he kept the advanced post in the 
Hudson River until the end of the vear. Later, he went north m 
a Greenland whaler for the good of his health. 

While serving as a volunteer in the Barfleur, the flagship of 
Sir Samuel Hood, second in command, he witnessed Rodney's 
famous victory over De Grasse off St. Kitts in April, 1782, and 
he may have borne a part in the capture of the Ville de Pans 
That battle has been regarded as marking an era in naval tactics 
because Rodney broke the enemy’s line—though it does not appeat 
that he had any particular purpose in doing so. He had, however, 
shown some grasp of tactical principles in his comments on the 
report of Admiral Graves after his ineffective action with De 
Grasse in September, 1781. Rodney protested that he could not 
understand the beaten admiral’s letter, “ particularly his © cut up, 
a term neither military nor seamanlike,” and he protested that 
Graves should not have tried to extend his line of battle to make 
19 ships cover 25; the line should have been contracted, he 
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thought, to bring the whole British force against some 15 of the 
French ships. Hood had denounced Graves for failing to order 
4 close action when fighting for the command of the Chesapeake 
and the relief of Cornwallis, and Rodney’s slackness in pursuing 
the French after breaking their line was likewise condemned. 
Hood wrote that had he been in command when so favorable an 
opportunity was missed, “I should have thought my head would 
have been justly required for such a glaring and shameful neg- 
fect.” Whether Coffin shared Hood’s critical opinion or not, he 
owed his prompt advancement to the favor of that admiral, and 
he was soon to learn that Rodney was his enemy. 

The Shrewsbury, 74, was his first command as a captain, and 
before his commission was six weeks old, or he had completed his 
twenty-third year, a court-martial was ordered to try him for dis 
obedience and contempt of the orders of the commander-in-chiet. 
Rodney had sent him three boys, who could count only two, four, 
and five years’ sea service, respectively, to serve as lieutenants 
at they were not qualified for that rank, 


he in- 


Coffin pointed out th 
where a minimum of six years’ service was required by t 
structions of the Admiralty, and he held out against receiving 
them as long as possible. The court acquitted him on the charge 
preferred by Rodney, recording the opinion that the appointments 
were “irregular and contrary to the established rules of the ser- 
vice.” The youngsters remained on board, however, until the 
Admiralty cancelled their commissions in view of Coffin’s r 
monstrance against having lieutenants who did not know their 
luty. But before they were withdrawn the resolute captain had 
been sent to England in a 20-gun ship. 

The significance of this case cannot be appreciated without tak- 
ig note of the current practice in regard to promotions in the 
British Navy. Under the regulations which prevailed throughout 
the eighteenth century, every lieutenant had to show that he was 
twenty years old, and that he had served in a King’s ship for six 
years, two of them as midshipman or mate. Both requirements 
were habitually evaded in favor of those supported by the interest 
of admirals, peers, or members of parliament: boards passed 
youngsters because they looked old enough, or accepted forged 
extracts from parish registers or certificates prepared by the hall 
porter at the Admiralty as evidence of the date of birth; and the 
term of service was reckoned to cover years in which the boys had 
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inhabited nurseries or boarding schools on shore. Applicants had 
to present letters from captains, but professional qualifications 
W ere not closely investigated. All these abuses were aggravated 
on foreign stations, especially where the admirals had kinsmen 
or protegés to advance. Rodney, himself, had made his worthless 
son a lieutenant at the age of fifteen years and four months, and 
posted him as a captain five weeks later. Macaulay denounced the 
Admiralty of the reign of Charles II for appointing youths to cop. 
mand, but ignored the instances which were recorded in the nay 
lists of his own day. Sir Thomas John Cochrane, who outlived 
the historian by thirteen years, had become a post-captain at the 
age of seventeen after ten years’ nominal service in ships and 
squadrons commanded by his tather, Sir Alexander, who had 
also carried his nephew, the future Earl of Dundonald, on his 
ships’ books for many years before the boy ever went to sea. 

In the earlier years of constructive sea-service, the boys were 
described as cabin-servants, and they became midshipmen onh 
when they began to go to sea. Other men had to do the work of 
the ratings thus distributed, and false musters became an estab- 
lished institution. The whole clandestine artifice rested on the 
habit of purchasing political support by traffic in appointments in 
the public service and the kindred system of maintaining priv- 
ileged classes—all of which was expressed in the word “ interest 
Without that, neither talent nor industry might serve to carry 
man to the higher ranks of the navy: though Cook, who enlisted 
as a seaman after serving as mate of a collier, is a notable excep 
tion. Washington’s boyish dream of a career in the English Nav 
was frustrated by the opposition of his mother, but this was based 
on sound advice from her brother in London, who warned he 
that, as George lacked influence to secure his advancement, he 
might never be able to win a place on the quarter-deck. Coffin 
had friends at court, but his troubles were by no means at an end 
when Rodney sent him home from the West Indies. 

After a season on half-pay and a visit to France, he got com 
mand of the Thisbe and was sent to carry the Governor of Canada 
to Quebec. Lord Dorchester, who went out to assume that post 
is 1786, had defended Canada against the Americans and rendered 
other valuable services under the name of Sir Guy Carleton during 
the Revolutionary War. During the voyage, he made a gram 
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with whom he was sailing. C« ffin was thus placed under obliga- 
ions which he undertook to repa) in the most approved fashion by 
entering the names of two of Dorchester’s sons on the books « 
the Thisbe, along with those of two other children whose guar- 
dians wished to qualify them for a commission. The master of 
the ship was at odds with his captain, and Coffin was called upon 
to defend himself from the charge of signing a false muster. The 
fact was indisputable ; the boys were not on board; and the cer- 
tainty that every member of the c« urt-martial had found his advan- 
tage in this “common irregularity ’’ at some stage of his naval 
career, could not justify his acquittal. but the court failed to 
apply the legal penalty ; the articles of war prescribed that an) 
oficer guilty of a false muster should “ be cashiered and rendered 
incapable of further employment in His Majesty’s naval service 
but Coffin was only sentenced to be dismissed from his ship. Not- 
ing the illegality of this sentence, Lord Howe, the First Lord of 
the Admiralty, undertook to rectify the error by striking the cul- 
prit’s name from the list 
After filing a petition for reinstatement, Coffin went to Flanders 
to seek employment in the naval service of certain provinces which 
were organizing rebellion against the House of Austria. Circum- 
stances prevented him from beginning a career like that of Dun- 
donald in South America, but this episode, coupled with the rumor 
that he subsequently offered his services to Russia, suggests 
that he was no more at home in England than exiles are wont to 
be. Benjamin Thompson, Count Rumford, though a gallant leader 
of the Tories in America, got his title and most of his reputation 
in Bavaria. John Paul Jones was also a wanderer, and he and 
Coffin might have served together in Russia had not the younger 
seaman found relief from the penalty imposed by the Admiralty. 
The King had Coffin’s case submitted to twelve judges, and 
the result of their opinion was his restoration to duty. The legal 
sentence had not been awarded; but the regular punishment 
could not “be inflicted or judgment pronounced or supplied by 
any other authority than that of the court-martial which tried the 
offence.” Lord Howe’s intervention had, therefore, been illegal, 
and Coffin was still a c: aptain in the navy. He might indeed have 
been dismissed by the arbitrary use of the King’s prerogative. 
rare said to have urged that measure for e very member of the 
s court ; but George ITI declined to take such action. It was 
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plain that justice would not allow the indiscriminate punishment of 
officers sworn not to disclose the vote or opinion of any mem} 
and thus debarred from proving their own innocence of any dere. 
liction. Courts-martial are still liable to be censured collectively 
but their members are immune from punishment as individuals 
So much was established when Captain Coffin was reinstated anj 
appointed to command a ship in 1790. Nor did the device fy 
crediting children with sea-service long survive the incidental ds. 
cussion : “‘ Coffin’s court-martial broke the neck of the illegal prac- 
tice, and in a very few years it died out,” though boys were sil 
caught young for naval education in England. 

The Alligator, in which Coffin hoisted his pennant after his 
restoration, crossed the Atlantic for service on the American coast 
and her captain seems to have visited Boston as well as Quebec 
in 1791. After an absence of fifteen years, he doubtless found 
a welcome among his kindred of the Amory and De Blois families, 
some of whom were his intimates for the rest of his life. His 
health was already impaired by an injury received in jumping 
overboard to rescue one of his crew when the ship lay at the Nore; 
but he continued to cruise until 1794, when his rupture was aggre 
vated by the strain of keeping the deck in a gale to such an extent 
that he was permanently unfitted for service afloat. 

This was a grievous stroke for a zealous captain of thirty-five 
who had spent the better half of his years at sea; but Coffin was 
able to retrieve his career by strenuous service as a commissioner 
at various dock-yards improvised for the squadrons serving 
abroad. In 1795 he took charge of repair stations in Corsica and 
Elba ; in 1797 he was removed to Lisbon, and he sailed in compan) 
with the Spanish fleet on the eve of the battle of Cape St. Vin- 
cent, though Sir John Jervis refused to let a store-ship take part 
in the action. A year later he returned to the Mediterranean and 
was stationed at Minorca. Thence he was transferred to Halifax 
and his service as commissioner terminated at Sheerness in 1868, 
after he had become a rear-admiral with his flag in a harbor ship 
Advancement continued until 1814, when he became a full admiral 
on the retired list. 

This is not a glorious record, perhaps, but Coffin had won te 
friendship of Nelson before he left Corsica. The great admira 
corre — with him in the easy and affectionate style which 
won the regard of all his subordinates, pointing out that ~ we left 
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handed gentlemen are privileged to write short letters,’ and in- 
dicating his wishes in a manner that makes one regret that other 
admirals are denied that privilege. In sending ships to Port 
Mahon, Nelson wrote his orders in the simplest and most effective 
style: “I send you the Mutine. Pray see if you can patch her up 
and give her some stores.” When the Emerald had to be hove 
down and refitted, ““ my dear Coffin ” was asked to be expeditious: 
“In doing this public service, you will very much oblige your 
friend, Nelson.” There are other official styles, but this one 
seemed to answer. 

The commissioner wrote in the like cordial temper to ask Nel- 
son’s favor for Captain Blackwood. With a sense of the discre- 
tion imposed by the admiral’s friendship, he added, “ Whenever I 
recommend to your notice and protection a friend, you may al- 
ways be sure I have the best opinion of him.” The officer thus 
commended became one of Nelson’s confidential friends and was 
entrusted with the curious testament signed shortly before the 
glorious and fatal battle of Trafalgar. While preparing to assume 
command of the fleet in 1801, Nelson wrote to Lady Hamilton 
from Sheerness that he was living in Coffin’s house. 

A few months later, however, Nelson expressed his resentment 
at Coffin’s indiscretion in disclosing the contents of a letter in 
which the admiral had criticized his stepson, Captain Nisbet, with 
some sharpness. Nelson felt bound to protect that incompetent 
oficer, who did not care whether his patron were “dead or 
damned,” and he urged that the Admiralty ought to punish those 
who opposed the advancement of his ungrateful protézé—who 
had, after all, some pretext for resenting the wrong done to his 
mother. 

Coffin did not learn amenity from his chief, and his latest corre- 
spondence with the \dmiralty abounds in bitter words. The cap- 
tains who brought their ships to Portsmouth for repairs were 
headstrong and inefficient ; “ everybody seems to be slack in stays 
but the commissioner.” Yet his requests to his superiors were 
ignored by the Board. This he denounced as harsh treatment, 
tending t “ degrade me materially in the eyes of the service : 
1 am not a grumbler or disposed to cavil, but there are bounds to 
patience beyond which I cannot go.” It is not surprising that he 
should have been relieved from all naval duty shortly after these 
lines were penned, but not before he had suggested a comparison 
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between his seamanship and that of the Lords of the Admiralty 


‘The board may laugh at me for printing a book, because you all 
know more than I do; still nine-tenths of the Captains, masters 
and boatswains are ignorant as pigs, and to this base stupidit 
may you attribute half the disasters we meet with.” Coffin's 
treatise on the theory and practice of setting up rigging may have 
been a valuable work, but it can hardly have won him friends in 
the navy. It must be noted that these remarks occur in sen. 
official letters, interspersed with regrets that dancing had becom 
impossible to a veteran of fifty. 

Doubtless the commissioner had many friends in the service, by 
his retirement relaxed his relations with the navy; and it js pos- 
sible that he was out of sympathy with his comrades during the 
naval war of 1812. Some such feeling appears in his remark when 
he heard the capture of the Guerriére disparaged by comparison 
with the fight which cost Lawrence his life and his ship: it was 
lucky for Broke, he said, that he fell in with the unprepared 
Chesapeake and not with Hull and the Constitution. There ma 
be a trace of Bostonian prejudice in this comparison; or the later 
alliance between Coffin and Hull may have been already 
inaugurated. 

A seamanlike legend credits Coffin with notable complaisance 
in the case of a mate of an American merchantman who ts said t 
have thrown an English boarding-officer over the side in Ports 
mouth harbor for insolence sometime before 1812. Coffin sent 
word that he would dismiss the case if the American apologized, 
but encountered the bluntest form of refusal, coupled with an a 
sertion of the honor of his country’s flag. The affair was settled 
somehow, and Coffin asked the mate to crack a bottle with hima 
the inn. The uncompromising Yankee refused to drink with any- 
body who approved an insult to an officer on his own quarter- 
deck, and sent word that “the admiral might go to hell with hs 
wine.” American sailors had their reasons for a pugnacious attr 
tude in the first decade of the last century, and Decatur’s adver 
tures in the Mediterranean show that the navy and the merchant: 
service were of the same temper. 

Coffin experimented with domestic life after his retiremem 4 
contracting a marriage with Miss Greenly of Titley Court; am 
he assumed his wife’s name and arms, though he had been dul 


provided by the heralds when he became a baronet. In 1813 the 
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couple separated after living together for two years, and Sir Isaac 
resumed his own ill-omened patronymic. De Quincey notes that, 
though seamen have been regarded as superstitious, they were as 
ready to fight under Captain D’Aeth or Admiral Coffin as under 
ant other commander. Sir Isaac was not happy in his alternative 
names Greenly was fit to be discarded ; and his dream of becom- 
ing Earl of Magdalen— which the English pronounce Maudlin— 
had its ridiculous aspect. As he left no children, these fancies 
signified nothing. 

In 1819 Coffin engaged in a lively correspondence with Com- 
modore Hull, whom he had doubtless met on some of his visits to 
Boston. The admiral had once told a naval company—doubtless 
he did not bet on it until after dinner—that “ lobsters of 90 pounds 
weight were found in America,” and he relied on Hull for a 
specimen. The Commodore did his best, and his lobster was de- 
dared marvellous, but Sir Joseph Banks found it short of the 
promised weight. Hull was then asked to be on the lookout and 
boil the biggest lobster he could find in strong brine preparatory 
to shipment ; thus “ my reputation will be saved, though my money 
is gone,” Coffin wrote. He also thanked General Dearborn for a 
terrapin, and asked for “as many more as vou can pick up in your 
garden.” To balance the score with the American commodore, 
Coffin forwarded some sort of a manual for signalling by the tele- 
graph, which might be useful when the Americans had as many 
ships of the line as the English, protesting that he had no time to 
look into a signal-book and adding words which imply a curious 
mixture of patriotic inclinations : “‘ I am too old to pry into modern 
curiosities, never meaning to serve again against friend or foe, but 
todo as much good as I can for the rising generation, who may, 
when I am underground, fight it out in any way most convenient 
to the parties.” This might pass as mere playfulness had not Sir 
Isaac devoted both time and m mey to train Americans for the sea 
during the decade of activity which remained to him. 

From 1818 to 1826 Sir Isaac was a member of Parliament, and 
he wrote to Hull after his first session that he had “ fired a shot 
" two, avoiding close action,” in the House: “ Having had occa- 
Sion to address my ship’s company gave a facility at first setting 
off, so that I did not broach to or get becalmed while delivering 
my sentiments,” Quarter-deck eloquence is now out of date, and 
few orators earned a naval reputation during the nineteenth cen- 
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tury ; but it had been practiced by some of the captains to whom 
Macaulay denied the art of speaking except in oaths and Nautical 
phrases. An obituary notice in the Gentleman’s Magazine credits 
Coffin with consistent attention to naval matters in Parliament 
adding that he spoke “ not unfrequently in a style of facetiousnes 
that relieved the subject of its dry technicality.” While his matte 
was doubtless sound enough, the admiral’s manner may have 
given rise to humorous interpretations among those who failed 
to understand his professional dialect. An eccentric sailor is ey. 
pected to be facetious; but those whose duty it may be to mystify 
a confused legislative assembly will find it safer to employ sober 
and didactic forms of speech. 

The only accessible fragment of Coffin’s parliamentary do. 
quence is earnest and impassioned enough in form, though it 
embodies a view which has now become absurd. The Common 
were asked to sanction the building of a railway from Liverpoo 
to Manchester, and the admiral was foremost in opposing the 
project: “ Was the House aware of the smoke and noise, the hiss 
and the whirl, which locomotive engines passing at the rate of ten 
or twelve miles an hour would occasion? Neither the cattle plow- 
ing in the fields or grazing in the meadows could behold then 
without dismay.” Railways could not be built without invading 
widows’ premises, ruining coachmen, horse-breeders, and int- 
keepers, and making the country uninhabitable: what was to be 
come of those who might “ still wish to travel in their own or hired 
carriages, after the fashion of their forefathers?” Building thes 
tracks would double the price of iron and perhaps exhaust th 
supply ; “ It would be the greatest nuisance, the most complete ds 





turbance of quiet and comfort in all parts of the kingdom, tht 
the ingenuity of man could invent.” These arguments were ® 
vain. England was on the verge of an industrial and politica 
revolution ; and Coffin’s conservatism in 1826 did not prevent him 
from supporting the Reform Bill which deprived the landlords a 
supremacy in Parliament a few years later. 

Ever since the peace in 1815, Sir Isaac had been renewing his 
relations with Massachusetts. He is said to have made thith 
voyages across the Atlantic, less than half of which were in met 
of-war. In Boston he frequented the house of the Amorys 
Park street, and his shout of “ Home ahoy! ” often won admission 


in the small hours of the morning. For all his conviviality 4 
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idealism, the admiral was a man of business ; and the investments 
he made in New England brought him handsome profits. Indeed, 
his agents found themselves sharply called to account when divi 
dends were not forthcoming. This did not imply any aversion to 
sending money in America; and Coffin devoted much time to 
the elaboration of charitable projects which would have absorbed 
ll kis transatlantic gains had they been carried into execution 
In spite of all discouragements, he actually endowed one school 
which still endures to commemorate his name. He was zealous 
for the improvement of agriculture as well as education, and 
thoroughbred horses and cattle were shipped to Boston on his 
account. But his pet schemes related to the sea and to the equip 
ment of nautical schools and training-ships. 

The brig Clio was fitted out to cruise under the command of 
Captain Hector Coffin of Newburyport, a kinsman whose preten 
sions were to cause his patron considerable annoyance in the end ; 
and voyages along the coast were made during several seasons 
prior to 1830. In that year, the imprudent captain visited Quebec 
and showed the Canadians, many of whom were men of New Eng- 
land who now called themselves Loyalists of the United Empire, 
that a crew of boys from Nantucket were being trained for the 
sea-service at the expense of a British admiral. Naturally, the) 
were keenly irritated, and the case was duly represented to the 
authorities in England with little respect for Sir Isaac’s humani- 
tarian zeal, 

Of course the sharpest critics were those who had a double 
motive for resenting the imprudence of a kinsman. General John 
Coffin wrote from New Brunswick to censure his brother “ for 
deserting the country that has conferred on him even more than 
he had a right to expect,” in the way of rank and consequence ; 
he feared that “ the fan ily will be injured in every branch of the 
service,” “Were the American people any way behind those of 
Great Britain in nautical tactics, he might gain some applause ” 
. it was, Sir Isaac’s fame was “ much clouded on the other side 
ot the water. I should not be surprised to hear that His Majesty 
las struck his name out of the list of admirals.” The Tory gen 
eral began his letter to a Boston friend by professing that he did 
not “evy your constitution and government,” a phrase which 
may have been common 


form in addressing a New England Fed- 
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from George III, who never forgave the American rebels ; but the 
sailor-king, William IV, who assumed the crown a few months 
after these apprehensions were expressed, was not the man to 
repudiate a comrade who had shared the friendship of Nels 
Sir Isaac is said to have declared, however, that his nautical schoo} 
in America had cost him an English peerage. 

General Coffin did not renounce his ties with Boston on aeccoyy 
of his ultra-loyalty. He had fought a duel with a British colond 
in his youth, and he had much controversy with colonial officials 
in later years. In 1811 he offered his manor of Alwington near 
St. John, New Brunswick, describing its 6000 acres as “wel 
covered with pine and spruce spars, great quantities of the finest 
ship-timber, and other hard wood as yet unculled, possessing sey- 
eral convenient places for ship-building, an excellent salmon and 
herring fishery, etc.” In conversation with Boston intimates, he 
used to relate that Samuel Adams had tried to attach him to th 
patriot cause, saying: “ Coffin, you must not leave us; we shall 
have warm work, and want you ’—words not inconsistent with 
the temper of that resolute contriver of American independence 
The general added that without the battle of Bunker Hill, the 
Revolution could have made no progress; something was needei 
“to fix men somewhere, and to show the planters at the South 
that the Northern people were really in earnest and could and 
would fight.” The author of these opinions had little active ser 
vice after the independence of the United States was acknowl 
edged, but he attained the rank of lieutenant-general and died: 
year before the end of Sir Isaac’s life at the age of 87. Another 
brother of great age had died in 1831 at St. Kitts in the Wet 
Indies, where he had been for 34 years collector of customs. 

Since few men seem to have given more thought to the 
subject of naval educatiton prior to 1830 than Sir Isaac Coffin, tt 
may be worth while to analyze an unexecuted will which fully dis 
closes his project. As an imaginative man, he naturally planned 
in every detail foundations which went far beyond his actual a 
prospective resources. He meant to establish three nautica 
schools ; Boston and Newburyport were to share his bounty with 
Nantucket: and each school was to educate 24 boys. Half ot 
these were to be descendants of Tristram Coffin—and to assum 
his surname ; the rest were to be “ sons of honest and industrioss 
citizens,” with a preference for the poor and also for students 0 
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The staff of each school included a ship-master, a 


the classics. a 
‘all native citi- 


teacher of mathematics, and a teacher of drawing, 
wens of Massachusetts.” Besides quarters on shore, each school 


” 
, 


yas to have a sloop of 50 tons, “ coppered and copper-fastened 
which the two senior classes were to caulk, rig and sail, the juniors 
exercising in twelve-oared boats. Cruising was to last from May 
to September ; and the youngsters were to “ survey all harbors be- 
tween Passamaquoddy and Nantucket, and to trawl and dredge on 
every part of the coast, and on all occasions to try to discover the 
treasures of the deep,” seeking for oyster-beds especially. Nav- 
igation and pilotage were to be learned while afloat, and every use- 
ful art pertaining to the sea was also to be cultivated: neither 
carpentry nor rope-making, cookery nor painting, was forgotten ; 
and the boys were to have practice in slaughtering cattle and cur- 
ing sea-stores. 

The admiral drew up both bills of fare and regulations for the 
uniform of his protégés; their sloops were to fly a pine-tree flag ; 
and they were to be rewarded with prizes for proficiency, includ- 
ing books, sextants, and medals inscribed with “I aspire to com- 
mand” and “God is my guide.” Natural philosophy was to be 
taught by models and books, including a cyclopedia. Athletic 
sports, including cricket, foot-ball, and swimming, were to be en- 
couraged. The boys were to leave school at the age of 18, “ as well 
qualified,” Sir Isaac hoped, “in mathematical and astronomical 
knowledge as the scholars at the Naval College at Portsmouth in 
England.” 

The comparison was a hazardous one for a British admiral to 
make, but Coffin’s program seems to justify it. Up to 1839 
candidates for commissions in the English Navy learned little 
beyond “elementary mathematics and English studies ” at Ports- 
mouth, and the notion that they would acquire a knowledge of 
navigation while cruising proved fallacious. Naval instructors 
suffered from the disrespectful conduct of their pupils, even when 
both parties were sober ; and their work was turned over to chap- 
lains in order to secure the rudiments of moral discipline. Coffin’s 
scheme had the defect common to most academic programs in that 
it assumed an eagerness and a capacity for learning quite bevond 
the average pupil. His own rapidity in acquiring nautical knowl- 
edge was described as exceptional—or rather unique—in the cer- 
tihcate of his first captain ; and the attempt to make whole classes 
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follow his example could only result in cramming, The 


temporary effort made by Bancroft, the founder of our Navg 
\cademy, to educate boys at Round Hill, near Northampton, unde 
a régime of severe classical studies, tempered by domestic yigi. 
lance and the new German gymnastics, was less practical : 
durable than Coffin’s limited experiment. 

Though no attempt was made to carry the larger scheme ig 
execution—indeed, it is hard to see how £1300 a year, which wa 
to be the admiral’s income after the death of his wife, could hay 
supported even a single school and sloop, to say nothing of th 
retiring allowance he meant to give his teachers at the age of f- 
yet the Nantucket foundation did materialize in Sir Isaac’s fife 
time with an endowment of £2500, since increased to $50,000, ani 
the island still derives much advantage from his generosity 
“ While her children have been driven to the ends of the earths 
earn a livelihood, while her wharves have fallen in decay, th 
grass grown in her streets, and the sound of labor become low a 
ceased altogether, yet this grand old institution . . . . has flow 
ished and grown strong amid the general wreck.” The founder 
dedicated the school to descendants of Tristram Coffin, but this 
would hardly exclude any member of the ancient families of Nat 
tucket. The Gardners and Folgers, who contended with the firs 
governor of the island, no less than the Starbucks and Macs 
who were of his faction, had blended their blood with his withn 
three or four generations. 

Sir Isaac visited his school in 1829 and found it “ an affecting 
and gratifying exhibition.” He recorded that no event of his lif 
of seventy years “ has ever afforded me more pleasure than = 
late visit to Nantucket.” He also enjoved fitting out the brig fa 
her indiscreet voyage to the St. Lawrence, and he gave the bors 
“plenty of pumpkins, squashes, apples, and good advice. The 
go to their work with a hearty good-will.” Who shall say that th 
sailor who wrote these words did not die a Yankee? 

Coffin tried to complete his indiscretion by writing to Sir Jota 
Barrow that he had “ been among 300 Coffins,” for whose yout 
ones to the number of 100 he had built a school, adding an® 
count of the perils he had encountered when the vessel whic 
brought him from Nantucket caught fire. Fortunately, the wort 
Secretary of the Admiralty, the official patron of explorers @ 
hydrographers, confused that island with the Magdalens, a 
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credited Coffin with providing a school for the fishermen of the 
Gulf of St. Lawrence. Barrow had known Sir Isaac for nearly 
fifty years, having met him first on the edge of the Arctic ice about 

1781, when both youngsters were cruising in the Greenland whal- 
ing fleet and the American had just taken a codfish of 63 pounds 
weight. His official opinion was that the admiral was an oddity, 
“not governed by the ordinary rules of mankind,” though he 
gives no evidence except that he was addicted to the practice of 
harpooning porpoises from the forecastle of his ship. 

On his death-bed, in 1839, he remembered the needs of English 
seamen and sent money to certain organizations for their relief ; 
but more of his intellectual endowment was bestowed upon his 
American projects. The school at Nantucket lost its nautical 
characteristics before its founder was dead, but it has helped 
thousands toward a broader education; and it will stand as a per- 
petual memorial of an eccentric worthy whose allegiance was 

strained to the breaking-point by the Revolution, but who never 
lst faith and hope in the future of America. England had the 
loyal service of his prime, and she can afford to overlook whatever 
inconsistency may have arisen from his instinctive devotion to the 
towns where his ancestors had dwelt and the coasts where he had 
learned his skill and boldness as a seaman and navigator. 


Str BENJAMIN HALLOWELL CAREW. 
( 1760-1834. ) 


Throughout his fighting and cruising in the British Navy, this 
oficer bore a single surname preceded by the Christian name 
handed down by a succession of American ancestors. The first 
Benjamin Hallowell, who came to Boston, had been a captive in 
Algiers before 1689, when he visited Samuel Sewall, the future 
judge of the witchcraft court. at his lodging in London. As he 
planned to go to Massachusetts and did not “look as if he could 
live over the sea,” Sewall lent him twenty shillings and added the 
gift of “ my frieze coat and Right Thoughts, bound with Mr. 
Nathan Mather’s Life ”—thinking that the story of one who had 
been honored as “an aged person that had seen but nineteen 
winters in the world,” might encourage the invalid. Neverthe- 
less, Hallowell survived to found a family and to dine with his 
benefactor in 1715 at the table of a Doctor Gee, who had once 
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given Sewall a pair of re Jerusalem garters ” from Algiers, ays 
who commemorated his own captivity in that den of pirates by 
giving the Puritan magnates “a good treat,” for which Doctor 
Cotton Mather returned thanks in his weightiest manner. : 

The senior Benjamin Hallowell of 1760 was a shipbuilder 
whose yard and dwelling-house were burned in the great fire which 
ran from Oliver’s Dock to the sconce of the South Battery, Hj 
sons, Robert and Benjamin, were both shipmasters in their youth, 
but they became officers in the customs in time to suffer foams the 
resentment of their fellow citizens after 1705. Captain Robert 
Hallowell had his house sacked and his wine drunk by one of th 
earlier mobs, and was desperately wounded in the fray which fol 
lowed the seizure of John Hancock’s sloop in 1708. The COMp- 
troller found safety on board an English frigate, but spake of 
landing again on a certain day. <A patriot warned him not to land 
then or ever, “ for whenever you do, you may expect a certain 
powerful looking for of judgment and fiery indignation to devour 
you.” The Bostonians tried to live up to this prophecy until al 
the Hallowells went into exile in 1776; but the Tory captain re 
turned to his father’s house on Battery March street in 1792, and 
lived there peaceably enough until he removed to Maine, where 
he died in 1&18. 

Benjamin Hallowell, the commissioner, was no less unpopular, 
and in 1774 he was chased from Cambridge to Boston by a mobai 
160 horsemen, eager to upset his chaise. A little later this offic 
engaged in a street fight with Rear-Admiral Graves, who, judging 
from his professional career, may be assumed to have had the 
worst of it. At the evacuation of Boston, Hallowell’s fami 
of six were among the 37 occupants of a small cabin, wher 
they were “obliged to pig together on the floor, there being m 
berths,” until the fleet reached Halifax. Naturally, he was bitter 
against his countrymen: “ If I can be of the least service to either 
army or navy, I will stay in America until the rebellion is st} 
dued.” In 1784 his family lived in London “ handsomely, but mt 
as splendidly as when in Boston,” the wife of John Adams reported 
after dining with them. The commissioner had an agreeable wisi 
in Boston in 1796, but he went to Canada to die at York in 17% 
This seems to be the foundation for the statement that his ms 
famous son was born in Canada. The eldest son assumed ® 


° , - . cover th 
name of Ward Nicholas Boylston, and he was able to recover ™ 
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homestead at Jamaica Plain by inheritance from his mother, the 
Federal Court ruling that the confiscation ordered in 1776 applied 
only to his father’s life interest. The name of this temporary exile 
is commemorated by endowments at Harvard College as well as by 
various landmarks of Boston. 

The younger son joined the navy at the outbreak of the war, 
and is, therefore, classed among the Tories. His early career was 
less conspicuous than that of his friend Coffin. Hallowell did not 
attain the rank of lieutenant until 1781, when he was serving in 
the squadron which fought ineffectually to secure command of 
Chesapeake Bay. He took part in Rodney’s great battle of the 
next year, and witnessed the capture of part of the shattered fleet 
of De Grasse. His promotion to commander was delayed until 
1791, and he became a post-captain three years later. The lack of 
“interest” to press his claims for employment continued to battle 
his efforts to obtain a command, and half his most notable service 
was performed as a volunteer, under conditions which deprived 
him of prize-money and other rewards. 

This was notably the case during the invasion of Corsica in 
1794. In the operations against Bastia, Hallowell commanded a 
flotilla of gunboats. Later, as Lord Hood reported, he “ became 
a volunteer whenever he could be useful,” and he was joined with 
Nelson and another captain, who was killed at the beginning of 
the siege, in commanding the seamen who had been landed to as- 
sist in the reduction of Calvi. For weeks Nelson and Hallowell 
lived almost under fire, relieving each other for twenty-four hour 
watches in the advanced battery, sharing the small comforts of the 
camp, including a few newspapers, “a very great treat to us,” 
Nelson wrote. Both felt themselves equal to whatever duty could 
be performed by seamen on shore, though Nelson suffered from his 
Nicaraguan fever and lost an eye from an injury which never put 
him off duty, and Hallowell became “ very unwell and much re- 
duced” without the attendance of a surgeon. Hood adopted Nel- 
son's praise of “that brave fellow, Hallowell”; but neither of 
them could secure for him a share of the prize-money awarded 
alter the towns were captured. The exclusion was based on the 
tact that Hallowell had no command afioat, though he had “ done 
more service than almost any other officer,” Nelson said—there 
could be no exception for any but Nelson himself. The Corsican 
enterprise was a failure, and its heroes were slighted in the midst 
of the consequent irritation and detraction 
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Hallowell was cruising off Genoa in the Lowestoft frigate in 
1795 when a French squadron was encountered, and he saved his 
crew from the effects of a raking broadside of a ship of the line by 
clearing the deck of all except the officers and the men a the 
wheel. In December, 1796, he had command of the Courageys 
74, while the fleet lay at Gibraltar ; but the captain was S€TVing op 
court-martial duty ashore when his ship dragged her anchors and 
drifted under the guns of a Spanish battery on the west side 
the bay. Hallowell had been prevented by the president of th 
court from attempting to go on board, and the ship was driven oy 
into the Strait and totally wrecked at the foot of Apes’ Hill on th 
Moroccan c ast, nearly 500 of her men he ing lost. Being with ut 
a ship, Hallowell was again rated as a volunteer when he sailed 
in the flagship of Sir John Jervis and took part in the battle of 
Cape St. Vincent in February, 1797. The admiral reported that 
this conduct “ made him more dear to me than before,” and sem 
him to London to carry despatches, including a request that, as he 
had declined to take command of a prize on account of the ide 
ness that might ensue, he might be sent back to the fleet witha 
large frigate. 

Hallowell returned to the Mediterranean in 1798, and he earned 
for the Swftsure a reputation which survived her capture thr 
years later. Upon approaching the shores of Egypt in August 
Nelson sent three ships under Troubridge to reconnoitre the har 
bor of Alexandria. The battle of the Nile began about 6 p. m, ba 
the detached ships could not close until two hours later. The Cul 
den grounded off Aboukir Island, and Troubridge had no part# 
the fight. Ball, in the Alexander, and Hallowell, in the Swiftsue 
came into action when smoke and darkness made it hard to selecta 
berth. A dismasted vessel without lights drifted past, and sh 
might have been sunk by a broadside had not Hallowell, “awared 
the difficulty of breaking men off their guns when once they hart 
begun to use them, determined not to suffer a shot to be fired tl 
the sails were all clewed up and the Swiftsure anchored in het 
station.” Avoiding the berth whence the Bellerophon had bea 
forced to slip, Hallowell anchored by the stern on the off-shore 
bow of /’Orient and between her and the Franklin. The combinel 
fire of the Alexander and the Swiftsure was more than Ones 
could endure ; seeing a fire in her cabin about 9 o'clock, Hallowe! 


kept all his guns and the muskets of the marines plyimg 1" 
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that point, and the doomed ship was soon wrapped in flames. Be 

fore 10 she blew up, and most of her company perished. The 
Franklin had to surrender as soon as fire was concentrated upon 
her, and morning showed that every important vessel of the 
French line had been either sunk or captured. Hallowell was sent 
io bombard the castle of Aboukir, and his fire was so effective that 
the French sent a flag of truce to protest against the use of in- 
cendiary projectiles ; but the English were able to prove that they 
were using French ammunition; and a capitulation was soon 
arranged. 

During the heavy task of refitting the fleet at Alexandria, Nel- 
son reported that he should have sunk under the fatigue but for 
the aid rendered by four of his captains, one of whom was Hallo- 
well: “ All have done well, but those are my supporters.” Again 
in May, 1799, he repeats that they are as good and active as ever; 
“Not that I mean to sav any are otherwise, but... . these are 
men of resources.”” Nelson had been wounded about the time that 
the Swiftsure engaged in the Battle of the Nile as he was bending 
over a French chart of Aboukir Bay which Hallowell had taken in 
a prize, and he was soon to receive a stranger and more fatal gift 
from that gallant supporter. [F'rom a fragment of the mainmast 
of fOrient picked up after the explosion, Hallowell had a coffin 
made by his carpenters, and to this he attached a certificate that 
all its wood and iron came from the French flagship. It was de- 
livered to Nelson with a note expressing the wish that when he had 
done with life—Hallowell hoped that the day might be far off 
he would be buried in a trophy of his victory. Nelson took the 
present in good part, had the coffin set up in his cabin, and after 
seven glorious years of activity was actually enshrined in it to be 
borne to his last resting-place under the dome of St. Paul. Hallo- 
well told his brother-in-law that he had meant to remind the 
admiral that he was mortal, “ fearing the effect of the flattery that 
was lavished upon him.” From an intimate, this was hardly a 
compliment; but many knew that the great man was subject to 
vanity; and the Duke of Wellington, for one, never got beyond 
amazement at the egotistical note of Nelson’s familiar speech. For 
all this, the latest and ablest biographer of England’s naval 
worthies has to add that “ the grim humor of the gift seems also 
fo remind us of Hallowell’s American education.” 


The e 48 , _ ° 
Che crew of the Vanguard manifested much excitement when 
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this ominous trophy was installed on board, and by no means int 
° » 2 | eT- 


preted Nelson’s acceptance in terms of American humor: “Vou 
see the admiral intends to fight until he is killed, and there he . 
to be buried,” was the seamanlike explanation. Thus the Susi. 
sure’s memorial of Aboukir served the same purpose as the buile 
which an officer told Frederick the Great was worn at the end 
his watch-chain “ to remind me of my duty to your Majesty.” The 
samurai’s dagger which lay on the table in the cabin where Ad. 
miral Togo held his councils during the late war between Japan 
and Russia, doubtless appealed to warlike impulses akin to thoy 
inspired by the sight of Nelson’s coffin. 


From Egypt, Hallowell was transferred to Naples in June, 1790, 
to bear a part in carrying out Nelson’s principle of “ driving the 
French to the Devil and restoring peace and happiness to the rest 
of mankind” by securing the absolute authority of the Bourbons 
in the southern kingdom and promoting insurrection and brig- 
andage in other parts of Italy. Hallowell had no part in th 
courtly intrigues and vindictive cruelties by which the fame of his 
chief was tarnished, but as usual he volunteered for service which 
brought him into the thick of the fight on shore. When the allies 
were besieging the French garrison of St. Elmo, Troubridge and 
Hallowell advanced with the pioneers, and tradition has it that 
the latter demonstrated his American vigor, axe in hand, whena 
tree had to be felled in the midst of volleys of grape-shot. The 
seamen who marched inland to assist in storming Capua wer 
commanded by Hallowell, and the same officer was sent to promote 
insurrection in the Papal States, though such measures involved 
an alliance with the worst elements of the Italian population and 
the promotion of pillage and cruelty. Lord Keith warned Nelson 
against such dealings, and the Admiralty protested against hi 
expedition to Capua; the Board could “ by no means approved 
seamen being landed to form part of an army to be employed i 
operations at a distance from the coast.” Nevertheless, the ap 
tain who relieved Hallowell at Civita Vecchia “ rowed up i 
Tiber in his barge, hoisted English colors on the Capitol, and acted 
for a time as governor of Rome.” One can fancy that the Bo 
tonian would have enjoyed the performance of such an exploit. 

Hallowell was cruising with a convoy in the Levant im June, 
1801, when he heard that a French fleet was at large. He atom 
took the responsibility of deserting his convoy and sailing to 
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inforce the nearest English squadron. but, before the junction 
was effected, he fell in with several of Ganteaume’s ships of the 
fine; the Swiftsure was surrounded by vessels which her foul 
and leaky condition prevented her from outsailing; and after a 
brisk action she was forced to surrender. Her spars and rigging 
were riddled by shot, but she had lost only two killed and eight 
wounded. A comparison of Hallowell’s conduct with that of 
Decatur when the President was taken hardly justifies the adop- 
tion of the verdict of the English historian James, who censured 
the American for acting tamely. Hallowell had to encounter no 
such criticism; Ganteaume gave him a guard of honor and full 
authority over his captured crew ; and the inevitable court-martial 
deared the Swiftsure’s captain on every charge, highly commend- 
ing him for abandoning his convoy as well as for fighting his ship 
in gallant and resolute fashion. Nelson welcomed Hallowell’s re- 
turn to the Mediterranean in a “new Swiftsure” in 1804, and 
said that he hoped to retake the old one within a month. 

The first ship which Hallowell got after his misadventure was 
the Argo, in which he made a voyage to the coast of Africa in 
ifo2. Calling at Barbadoes on his way home, he learned that the 
war had been renewed, and he lost no time in placing his ship at 
the disposal of the commodore in charge of the West India sta- 
tion. True to his soldierly antecedents, Hallowell volunteered for 
service on shore during the invasion of St. Lucia and Tobago in 
183. Sir Samuel Hood frankly acknowledged the “ friendly 
advice” and cordial assistance he had received from Hallowell, 
whose merit was so generally known that “ additional encomium ” 
seemed impossible. 

After returning to England in 1804, Hallowell was sent to join 
Nelson in the Tigre, and that ship sailed in the fleet which went 
to the West Indies in ineffectual pursuit of Villeneuve’s squadron 
during the early part of 1805. In October the Tigre and several 
other ships of the line were sent to Gibraltar for supplies, and 
Hallowell was thus deprived of an opportunity to share in the 
glory of Nelson’s last and greatest day. Had the Tigre been in 
action off Cape Trafalgar, she would doubtless have been laid 
alongside a ship of heavy metal in the gallant fashion which her 
captain had learned at Aboukir. 

Before giving an account of Hallowell’s later fortunes certain 
passages which reveal his relations with the great admiral may be 
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cited. Nelson was capable of firm friendships for those wh 


0 had 


been closely associated with him in the toils and perils of war and 
he never forgot the comrade who had helped him at the slege of 
Calvi. Even in cases where his friends fell from grace, like that 
colonel of engineers who was tried and executed for high treason 
in 1803, Nelson was not ashamed to testify in their fayor. Re. 
membering the trials of service against the Spaniards jn Nice- 
ragua, the admiral took the stand to bear witness for him who haf 


been his associate in 1779: “ We were together in the enemies’ 
trenches and slept in the same tent; Colonel Despard was then a 
loyal man and a brave officer.” Hallowell never strained his 
chief's attachment by misconduct, and Nelson was always eager 
to protect his interests accordingly. Thus in 1797 he hoped for 
many prizes in the Mediterranean: “ We shall get hold of some 
thing if anything is moving on the face of the waters. I long fo 
poor Cockburn and Hallowell to enrich themselves.” Cockbum 
may have done something 1n that line when he visited Washington 
in 1813, but the other captain remained poor until he was an od 
man, 

Nelson was indignant at the Admiralty for neglecting to giv 
Hallowell the rewards he had earned, and he blamed Troubridg 
for neglecting the merits of his old comrade when he had a seat 
at the Board. Both of these officers testified their attachment t 
Earl St. Vincent by refraining to seek employment at the hands 
of his successor, the political jobber, Lord Melville. That Halle 
well was a man of uncompromising temper, there is curious et 
dence in a letter of Nelson’s to Ladv Hamilton in 1804. After 
mentioning a consignment of Spanish wine and honey shipped 
the Tigre for delivery at Merton, Nelson adds that he had & 
tracted from Hallowell a conditional promise to pay a visit to th 
mistress of that domain, but warns her that “ his spirit is certaily 
more independent than almost any man’s I ever knew; but I be 
lieve he is attached to me.” It was a pity that Nelson never 
learned that his most devoted friends were not those most cage 
to pay honor to Lady Hamilton. 

In 1807, Hallowell convoyed the army to Egypt and covered th 


n 


movement which led to the capture of Alexandria by the Engis 
He was not at hand to protect the troops from defeat in the tow 
of Rosetta, but he provided for the embarkation which was age 


upon when they had to capitulate. He served on the Spanish coas 
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during the Peninsular War, and he was called to account for ex- 
pressing his satisfaction at the removal of an incompetent general 
by an indiscreet signal from his flagship. He led an expedition 
which destroyed several French vessels under the guns of the 
castle of Rosas in 1809, and had other opportunities for fighting. 
In 1811 his military aptitudes were recognized by appointing him 
, colonel of marines, in which capacity he continued to command 
aship. A little later he was promoted to the rank of rear-admiral 
and made a baronet. His vice-admiral’s c ymmission dated from 
819, and he had a chance to hoist his flag in a cruising squadron 
during the long peace. His last naval promotion dated from 1830, 
when he became admiral and wore the Grand Cross of the Bath. 

He had already adopted the name of Carew in 1828 in accord- 
ance with the will of a cousin, who left him the manor of Bed- 
dington, though he had no connection with the ancient family of 
that name. The change did not arouse his enthusiasm; money 
might be worth taking, but he could not help reflecting that “ half 
as much twenty years ago had indeed been a blessing.” He 
had married in 1800 a Miss Inglefield of a distinguished naval 
family, and he left children to continue his name. Officers who 
remember Japan in 1897 will recall the two persons bearing all the 
admiral’s names who were involved in a sinister tragedy in Yoko- 
hama, the father being foully done to death and the child doubly 
orphaned by a mother’s crime. 

Sir Benjamin does not appear to have revived his American 
connection during his latter years, though his brother and other 
kindred still resided in Boston. His active service lasted longer 
than that of his townsman Sir Isaac Coffin, whom we find asking 
Nelson to “ give my love to Troubridge, Hallowell, and your other 
heroes” after the Battle of the Nile. His happier domestic life 
would also tend to attach him to English soil, though his character 
was marked by many American traits. He is said to have been a 
giant in strength and stature, and to have made full use of these 
physical advantages in quelling disorder in his ship when the 
blockade of Cadiz had to be maintained by squadrons in which 
mutiny was epidemic. 
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Sir JAHLEEL BRENTON. 
(1770-1844. ) 

As this officer was obviously less of an American than those 
sons of the Tories who entered the royal service before the eng 
of the Revolutionary War and as his naval career was hardly » 
be counted in the first rank—in spite of the season of royal fayo, 
and popularity which he gained in 1810—his story will be told iy 
less space than has been allotted to his predecessors. The Brentons 
were an old family of Rhode Island, and the Jahleel of that name 
born in 1729 entered the English Navy in his youth and held, 
commission as lieutenant in 1776. As a resident of Newport, he 
was persecuted by the patriots when he refused to engage in re. 
bellion, and his Rhode Island estates were confiscated. He took 
passage for England in a man-of-war, with three of his sons for 
whom places were found in the navy of George III. The father 
died in 1802, without having had opportunity to attain a higher 
rank than that of a captain. 

His namesake was borne of the books from 1781, but his firs 
commission was received late in 1790. He had previously volu- 
teered for service in the navy of Sweden, then at war with Russia, 
and he had taken part in a desperate battle off Wiborg, in which 
several British captains threw away their lives. Under the pious 
influences of his later years, “ he felt and acknowledged the guit 
of this step”; but it did not hinder his advancement. In 179, 
Brenton began to gain notoriety by smart actions with Spanish 
gunboats ; three of these were pursued among the reefs off Gp 
de Gata and brought off after a brisk fight with infantry on shore; 
another flotilla sheltered under a castle near Cape Trafalgar could 
not be towed off a lee shore; but their arms were captured ani 
the hulls left to sink. A similar action was fought within rang 
of the batteries of Gibraltar; and Brenton was indignant becaus 
these afforded him no support; but he was told by the gover, 
General O’Hara, that by arrangement with the governor af 
Algeciras the town was spared from annoyance by the gunboats 
on condition that the Rock never opened fire on them. All these 
skirmishes were fought in the little brig Speedy, armed with four- 
pounders and manned by less than fifty sailors. Cochrane relier 
Brenton in command of her in 1800, and her name was rendettt 


immortal by his exploits on‘ the Spanish and French coasts. 
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Brenton went home to get his commission as post-captain, but he 
was soon sent back to the Straits in Command of the Cesar. That 
ship bore the flag of Sir James Saumarez when his attack on the 
French squadron at Algeciras was defeated in 1801, and her spars 
were crippled during the fight. Brenton told his crew that the 
simiral would shift his flag if there was any delay in refitting the 
Cesor, and by working all hands during the day and watch and 
watch at night, her lower-masts were stepped and her rigging set 
up in time to engage the combined French and Spanish squadron 
within a week. When the Cesar was ready to chase the enemy’s 
squadron, she warped out from the Mole with her band playing 
“Come, cheer up, my lads ; ’tis to glory we steer,”’ while the garri- 
son answered with “ Britons strike home.” The French ships were 
not worsted without sharp fighting, but their allies were of little 
avail. The heaviest Spanish ships were the Real Carlos and the 
Hermenegildo of 112 guns, and these lightened the enemy’s task 
by firing into each other for an hour in the darkness and then 
hanging foul of each other until both caught fire and blew up. 

In his next ship, the A/inerve, Brenton ran aground on the sub- 
merged breakwater off Cherbourg in 1803, and lay under the guns 
of the batteries for a whole night. Having cut out a lighter big 
enough to carry out a bower anchor, Brenton hove the ship off 
the rocks, though several men were killed at the capstan by the 
raking fire of two gun-brigs before she was floated. But the calm 
which followed at sunrise left him helpless, and the ship had to 
surrender. Brenton started a pretty row among his captors by 
publishing a statement that he had yielded only to the guns of the 
forts. The army supported that view, but the navy held that he 
had been almost out of range of the shore batteries. Napoleon 
adopted the latter opinion and published a bulletin declaring that 
“a superb frigate of the enemy’s has just surrendered to two of 
our gunboats”; and he had the prize renamed the Canonnieére. 
Brenton spent thirty months in France before he was exchanged, 
and some of his men were held as captives for eleven years. 

After his release in 1806, Brenton got a favorable verdict from 
‘court-martial and was appointed to the Spartan, 38, and his fame 
Was established by the cruise she made in the Mediterranean during 
the next four years. He was often in touch with superior forces 
of the enemy, and on one occasion he escaped by holding his fire 
while the leading Frenchman opened at long range and “ killed 


45 
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the wind Early in 1808, Ganteaume was abroad for thr 
Oree 


months, and the Spartan got accustomed to cruising with his fap 





ship’s light abeam during the night and tacking at daybreak, 
he hung on to the fleet for several days “ with great dogged 
and excellent seamanship.” Brenton’s luck was not always ¢ 


good ; in 1807 his boats were repulsed by a French vessel whig 


Ness 


he tried to capture off Nice, 63 of their 70 men falling at the frst 








fire, nearly half of them, including two lieutenants, being killed 
or mortally wounded. The Spartan did good service in the Adr- 
atic and the Levant, cutting out French shipping and seizing hg. 
bors and islands wherever the enemy had a foothold. 

In May, 1810, the Spartan and a consort lay off Naples, a 


Brenton determined to make sure of bringing the Neapoli 


squadron to action by detaching the other vessel and displaying 
his inferior force within sight of the Mole. Two vessels na 
ae Si “] nae ay a ae 

much below the Spartan in weight of metal and gunboats enough 


to give twice the battery power of the Englishman sallied forth 
to engage him in smooth water. [he arried 400 Swiss soldiers 
and 1000 sailors, while the Spar crew numbered only 24 
She was deftly handled, however, and each of the three leading 
vessels got a broadside as they stood out in close order, Th 
flotilla was soon shattered, and the Spartan brought off one prz 
and towed her past the Mole, where Joachim Murat, King of Ne 
ples, is said to have been on watch for the victory he had planned 
His seamen were duly complimented for their valor on this “bit 
liant occasion ”; but Brenton and his officers got more substantial 
rewards. He had been knocked off the capstan by a grape-shot 
and he got a pension of £300 for his injury, besides an appomt 
ment to command a royal yacht. As a compliment to Sir Jahlee- 
who was made a Knight of the Bath and a baronet in due cours 


to say nothing of an order from the King of Sicily—a brother. 


~ 


Captain Edward Pelham Brenton, was sent to command th 
Spartan. The old king was eager to praise the victor; a swore 
was voted him from the Patriotic Fund ; and he was, for a seasat 
a popular hero. Modern critics point out that Brenton’s admires 
‘forgot to remark on his mistaken judgment ” in sending awa) 
the vessels which might have completed the defeat of the enemj= 
who had resolved to come out when the English squadron 
sighted. 

\s a navy commissioner, Brenton continued in service wnt 
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822, serving at Port Mahon and Capetown successively. He was 
not forgotten in the navy list, and the rank of vice-admiral was 
conferred on his final retirement in 1840. His memoirs are ex- 
tant, “a ponderous work, smothered in a huge mass of religious 
meditation,” but they have not been available in his native town. 
Sir Jahleel Brenton’s son and heir shocked his countrymen by be- 
coming a non-conformist minister, and with him the baronetcy 
became extinct. 

One of the admiral’s younger brothers was killed in action ; the 
other, Captain Edward Pelham Brenton, had an active naval 
career up to 1815, when he was flag-captain with Sir Benjamin 
Hallowell, but he never commanded in any notable naval engage- 
ment. After his retirement he wrote a History of the R: yal Navy 
during his time and a Life of Earl St. Vincent. Both have been 
harshly criticized. and their author is described as “ constitution 
ally incapable of sifting evidence,” and as guided by prejudice, 
Ih 


personal and national. He was naturally prejudiced against the 


land of his birth—he was born at Newport in 1774; and he de- 
nounces the Americans for concocting unfavorable reports con- 
eming the dealings of British men-of-war with their merchant 
men after the affair of tl esapeake in 1807. He adds that they 
were then the “ crouching friends ” of Napoleon, in spite of the 
fraud and violence which he had manifested in dealing with their 
commerce. To support his theory that Americans made false 
afidavits—“ no respectable person ever gave credit to them” 

he relates that his brother was the victim of “ unparalleled 
treachery” at the hands of an American captain whose ship he 


had he are ]- + " 1 - ‘6 ’ 
had had searched ; after verbal thanks for the “ delicacy ” shown 


by the boarding-officer been received it was found that the 


American's log contained a rancorous statement charging him 
with misconduct. The younger Brenton served on the American 
coast during the War of 1812: but his ship failed to encounter an) 
ot the American frigates: and the supercilious estimate of the 


ighting powers of those vessels set forth in his history was not 
based on practical experienc: Perhaps if the worthy captain had 
been assured that both tl hrentons and the Pelhams of his an 
ig would be commemorated by local names on the shores of 
Narragansett Bay he might have contemplated the progress of th 


Vnited States in a less irritable frame of mind 
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THE NITROGEN QUESTION FROM THE MILITARY 
STANDPOINT. 


By CHarLes E. MUNROE, 


Professor of Chemistry, The George Washington University. 





The invention of gunpowder afforded man a means of utilizing 
the energy of chemical separation in effecting propulsion and of 
more efficiently applying this form of energy in mining and quarry- 
ing. Through the discovery or invention of mercuric fulminate, 
the cellulose nitrates, the glyceryl nitrates, the nitro-substitu- 
tion compounds, and the various explosive compositions made 
from these nitrates and nitro-compounds, man was enabled also to 
utilize the energy stored up in unstable molecules. History in- 
dicates that the invention of gunpowder was made where salt- 
peter, which is its chief ingredient, was naturally most abundant 
and most easily obtained, but that, owing to the great value of 
gunpowder to man, its use and manufacture spread to the cooler 
and more humid countries and it is in these countries that it, and 
the other explosives enumerated, have come to be most extensivel) 
used. Statistics are not at hand by which to show the increase in 
the use of powder throughout the world. but some relative idea 
of this growth in recent years may be gained from Table 1, 
which sets forth the quantity, or value, or both, of the gun- 
powder, including, since 1860, blasting powder also, produced in 
the United States in each census year beginning with 1840. 

The statistics for the world’s production of the modern ex- 
plosives are also not accessible but an item contributing towards 
the assembling of this valuable information regarding the world’s 
progress was given for dynamite as sold from the several factories 
with which Alfred Nobel, the inventor of dynamite, was associ- 
ated, though as there were, during the period covered, indepen- 
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dent factories in Germany, in America, and, probably, in othe 


countries, these fig 
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tive idea of the growth of this industry. 


TABLE 1 I 
Census. 
Is 40 
1850 
1860 
1870 
1SSo 
18oo 
1900 
1905 
* Bulletin 92, Census of 


Not reported. 


[ABLE 2 ANNU 
Year. 
1867. 
1868 
1860. 


4 


1574 


* Notes on Nitro 


Phil. Soc, Glasgow, Apr. 


TABLE 3.—QUANTITIES 
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Gunpowder, pounds 

Blasting powder, kegs 
Nitroglycerin, pounds 
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Smokeless powder, pour 


All other explosives 
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1905. 
Quantity. 


10. 383,944 
217,448 
51,579,270 
130,920,829 
5,905,958 
7,009,720 





i, valued at $4,749,271. 
Including 43,643,270 pounds, produced and consumed, valued at $6,110,088. 


‘ Including 2.139.834 pounds, produced and consumed, valued at $1,069,917. 


Including 5,522,795 | 
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valued at $2,208,115. 


a- 


Nopet Facrories* 


givcerine, Dynamite and Blasting Gelatine, by George McRoberts 


<PLOSIVES PRODUCED IN THE Unrm@ 


Value. 


8 
ve we 0 
ie 
12.008 
2,405.88 
4,408.47 

ae 





~~ he ee eee eee 





; in Other 


ily a rela. 


332 
990 
839 
041 


193 
460 


PORIES,* 
ns. 
500 


» McRoberts, 


rHE Uni 


m5. 
Value. 


; $e 

re te 
) US 
>| oe 
: 25.86 
» 4+Me 
ae 


bi) 
wo the 


Ni. 
118. 








717 


NITROGEN FROM THE MILITARY STANDPOINT. -” 
The most complete and detailed figures relative to the produc- 
ton of explosives to be found an\ where are those presented in 
the reports on the census of manufactures of the United States for 
eno and 1905, which are as follows, the gunpowder and blasting 
sowder, which were combined in Table 1, being presented sepa 
rately in Table 3. 

It is an interesting and important fact that, as with gunpowder 
so with all of the other explosives enumerated, a nitrogen-contain- 
ing compound is employed in the manufacture of each and nitro 
gen remains as a component or constituent of each product. The 
quantity of nitrogen in one hundred parts of these explosives, to- 
gether with its equivalent in real nitric acid and in sodium nitrate, 
is shown, together with other data relative to these explosives, in 


the following table : 


Tape 4—PeR CENT OF NITROGEN IN CERTAIN OF THE More IMPoRTANT 


EXPLOSIVES. 
Acid components 3 4)! 5 (6 7 

of nitrating Weight Weight Perce Equiva- Equiva 

mixture of acid of ercent lentof lentof 

Explosive. per 100 product - ined HNO, NaNO 

ofraw per luot nit in 100 in 100 

] 2 mate raw ma = seg partsof parts of 
H.SO, HNO ria terial. gen. product. product. 
Blasting powder. .... : ves awe : 100 12.20 54.85 74.00 
Gunpowder............ aon 100 10.40 46.74 63.00 
Guncotton......... 78.6 1.0 1200.0 1) 13.40 60.30 81.34 
Wercuric fulminate. . ; 45.0 1200.0 120 @.85 44.33 59.79 
Nitroglycerol...... 61.5 34.5 680.7 2% 2 18.50 83.25 112.30 
Picric acid........... 26.6 55.8 00.0 2) 18.30 82.35 111.08 
Pyroxylin for 8. P... 56.0 29.9 9 U).0 145 12.50 56.25 75.88 


7 5000.0 4 


' Factory yields. 

* Using artificial refrigeration, vide Census Bull. No. 9 of 1905. 
* Nitrating in pots. 

‘ Nitrating in centrifugals 


In calculating the data for Table 4 the gunpowder is assumed 
tobe composed of KNO,, 75 per cent; C, 15 per cent; S, 10 per 
cent and the blasting powder of NaNO,, 74 per cent; C, 16 per 
bs S, 10 per cent, but variations from these c mpositions will 
be found in practice. However, it is believed that they represent, 
very closely, the averages of all commerical compositions so styled. 
Although a most important explosive. dynamite is omitted from 
the table because the wide variations in the character and quanti 


ty . E ' 
ues Of the components of this mixture as it occurs in commerce 


render it impossible ) properly represent it by an average formula. 
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It is true that it is usually admitted that on the average dynamite 
contains 40 per cent of nitroglycerol. The wide variation ip nitro. 
gen contents occurs in the dope or absorbent, which May contaig 
from no nitrogen-containing component whatever, as in the kies. 
guhr dynamites, to 60 per cent of sodium nitrate in straight wood. 
pulp dynamites ; and this last material may be partly or wholly p. 
placed by ammonium or potassium or cellulose nitrates in other 
dopes and compositions. Because of a similar wide variation in the; 
components the compositions made from picric acid, its salts, anj 
other nitro-substitution compounds are also omitted. Notwith 
standing these omissions, it is believed that the data set forth ip 
the table may prove useful in the development and checking of th. 
statistics of manufacture. But, unfortunately, owing to the di 
ferent manners in which the nitrogen atoms are grouped, as re 
gards the other atoms, in the molecules of the different kinds ¢ 
explosives, no direct relation is to be observed between the prop 
erties and behavior of these different bodies and the percentages 
of nitrogen they contain, and this want of relation becomes th 
more marked the larger the number of different nitrogen-contair- 
ing substances that we consider. What, however, is emphasiz 
by this presentation of data, is that the element nitrogen is a char 
acteristic and important component of all explosives that have been 
accepted and used for military purposes. 

From the time of the invention of gunpowder, until the midde 
of the last century, the only recognized available source of ths 
nitrogen was India saltpeter, which is the potassium nitrate, am 
which was obtained from the niter found or formed in soil a 
rocks. The production of nitrates in the soil or rocks is brougit 
about usually through the agency of nitrifying bacteria. In onda 
that the process of nitrification may go on there is required 3 
supply of nitrogenous organic matter, a slightly alkaline medium, 
a temperature range between definite limits, a limited amounté 
moisture, a supply of oxygen or air, complete or semi darkness, 
and the presence of the nitrifying organisms. The nitrificatis 
proceeds most rapidly at 100° F. and within a few inches of te 
surface of soil or rock which is well aerated and moderately mos 
When potash salts are present in sufficient quantity the potassius 
nitrate is produced, but the native niter usually consists large 
of calcium nitrate with some magnesium nitrate and other salts 
All of these nitrates are readily soluble in water and may there 
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fore, after formation, be to a great extent washed away by fre- 
quent rainfalls, but where there is only a moderate amount of 
present the solution may be brought to the surface by capil- 
larity and as the water evaporates the nitrates will be left as an 
efflorescence on the surface of the soil or rock It is evident, 
therefore, that accumulations of niter will be largest in those 
localities where not only the best conditions for its production ob- 
tain, but where also it is least likely to be washed away after be- 
ing formed. The native sources of supply are therefore found as 
eflorescences on the soil in semi-arid countries; in limestone 
caverns, where the remains and excreta of bats are the chief 
source of the organic matter ; and about stables. 

Since the amount of niter procurable from these sources was 
limited it became necessary, as the demand for saltpeter increased, 
to resort to other sources of supply and consequently niter planta- 
tions were established in many countries, where, following the 
principles set forth above, the niter was formed and protected 
from the weather. Desortiaux* describes in detail the saltpeter 
plantations of Hungary, Switzerland, France and Sweden. Such 
farms have been carried on in this country, especially in the 
Southern States during the Civil War, and the means resorted to 
by John Harrolson, of Selma, Alabama, to secure the necessary 
nitrogenous organic matter for these farms became particularly 
widely known. In emergencies, as in Sweden in 1520, the earth 
of cemeteries has been lixiviated to obtain niter and in this last 
mentioned country a tax was imposed in 1642 which had to be 
paid in saltpeter.” 

About 1821 the naturalist, Mariano de Rivero, found on the 
Pacific coast of South America, in the province of Tarapaca, im- 
mense deposits of sodium nitrate.’ As this salt had prior to this 
been known only as a laboratory product the discovery was of 
marked scientific interest, which became an economic one when in 
1830 the material was mined for exportation and 8348 tons were 
shipped in that year. Investigation has shown that this deposit 
extends for some 450 miles north and south in the arid plains 


a 
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te Manufacture of Explosives, O. Guttmann, Vol. I. Pp. 24, 1895 
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which lie between the western slope of the Andes Mountains » 
the coastal range on the Pacific, at altitudes of from 3600 to 12,099 
feet and at distances of from 15 to 93 miles from the sea, The 
exploitation of this deposit has been pushed to such an extey 
that in the year ending December 31, 1908, there were shipped 
from the various South American ports contiguous to this fel 
1,993,000 tons of the nitrate of soda, and because of the export 
taxes levied upon this material and the payments required for opp. 
cessions to operate in this desert tract, this industry has been, ang 
still is, a rich source of revenue to the Chilean government, Th 
extent to which this industry has grown and its rate of growth are 
clearly set forth in the following table prepared by F. V. Vergara’ 
collector of customs at the port of Valparaiso: 


TABLE 5.—SoptuM NITRATE EXPORTED FROM CHILE 1840-1903. 


Period. pat y Anges 
1840-1844 ; ‘ 73,232 14,646 
1845-1849 see 94,806 18,961 
1850-1854 ore re eee 149,900 209,922 
1855-1859 ... nian ana eclil 259,394 51,879 
1860-1864 wwind cee wars 327,034 65,407 
i ls id ee 437,324 07,465 
1870-1874 Je tiaeeeeeactunne Tae 219,125 
1875-1879 ..... pabiewiacs . 1,365,418 273,083 
Se eee 2,220,926 444,185 
1885-1889 ...... Se wee 3,318,520 663,704 
1890-1804 : ja 7 4,813,070 962,734 
1895-18990 en aa socecee O2O8080 1,240,027 
1900-19002 eae 5,537,390 1,384,349 


* Metric tons of 2204 pounds. 


This material was not only cheap and relatively abundant, but, 


as previously shown.’ the richest known source of oxygen for ust 
in explosives. It is not surprising, therfore, that its use for this 
purpose has rapidly grown. Nitrate of soda was first used . 
blasting powder in 1856 and a patent for such a powder was issued 
to La Motte Dupont in 1857. During the census year 1905, there 


was produced in the United States 205,430,200 pounds of blast: 
ing powder, most of which was nitrate of soda powder, and large 
‘Monthly Bulletin International Bureau of American Republics, No 


* Lectures on Chemistry and Explosives, p 1888. by Charles E Munroe 
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quantities of this powder were manufactured and consumed in 


Chile and other countries. 


As nitrate of soda is quite deliquescent it is not suitable for 


direct use in the c mpounding of gunpowder, but early after be- 
coming available in commerce 1t was made a source of manufac- 
ure of saltpeter. It was during the Crimean War (1854-55) that 
this industry was established in Germany, the sodium nitrate being 
converted into potassium nitrate by means of potassium carbonate 
obtained from the residues of sugar beets, and this assisted in the 
sromotion of the beet-root sugar industry which Germany was 
seeking to foster. 

Singularly, about this time the now famous deposit of potassium 
alts was discovered at Stassfurt, Germany. This town was 
noted for its salt works in the beginning of the 19th century, the 
source of supply being the natural brine from driven salt wells. 
With the utilization of rock salt deposits in various localities, the 
price of salt was reduced to such a point that the Stassfurt works 
ceased to yield their former large revenue to the Prussian govern- 
ment, and, with a view of making them again valuable, the govern- 
ment began boring for rock salt in this locality in 1839. In 1857 
a shaft, which began in 1852, reached, at a depth of 1080 feet, a 
stratum of rock salt, but in doing so it passed through a heavy 
deposit of so-called “ Abraum-salze”’ or refuse salts, which were 
then considered worthless. The “ Abraum-salze”’ were found to 
consist largely of the minerals carnallite, which is a magnesium-po- 
tassium chloride ; sylvite, which is potassium chloride ; and kainite, 
which is a mixture of carnallite and magnesium chloride, and 
these refuse salts are to-day the chief source of the world’s supply 
of potashes and potassium salts. Numerous uses have been found 
for them, not the least int resting of which is the production of 
saltpeter from the metathesis of the Chile nitrate with the Stass- 
furt sylvite or carnallite. In the United States alone there were 
produced 14,468,000 pounds of potassium nitrate by this means 
during the census year 1905, and this operation has been con 
ducted here for many vears. It is by such means that the Chile 
deposits have been made to render the saltpeter essential for use in 
sporting and military powders. 

It has already been shown that the manufacture of dynamite 
consumes large quantities of nitrate of soda, and it has been also 


sh ei ? als 
wn that the mods rn explosives, pyroxylin, gun cotton, picric 
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acid and nitroglycerol, require for their manufacture a large 
quantity of sodium nitrate, or of any other nitrate, as a source of 
the required nitrogen, than gunpowder does, while mercuric fy. 
minate requires nearly as much. It may, therefore, be gh 
asserted that but for the discovery and exploitation of the nitrs 
fields of Chile the explosives industry, as it is known to-day 
would have been impossible, and the developments in mining ang 
transportation, which have characterized the last half-centuy 
could not have been made. ‘That is, the condition of civilization 
amid which we now live could not have been attained. 

Yet the explosives industry is but one of several in whid 
nitrate of soda is used. The relative quantities used in variog 
countries differ. Unfortunately no detailed and accurate statistic 
can be had except for the United States. Omitting the ming 
industries of enamelling, fluxing in metallurgy, pickling of meats 
and fish, and the manufacture of subordinate chemicals in whid 
approximately 23,926 short tons were used during the census yew 
1900, and 67,937 short tons in 1905, the quantities consumed is 
various industries were as follows:° 
TABLE 6.—NITRATE OF SopA CONSUMED IN THE UNITED Srates sy Este 

LISHMENTS CLASSED AS FoLlows: 





Igoo. 1905. 
Class. Short tons. Short tons 
Fertilizer industry ..... 19,518 42,213 
Dyestuffs industry .......... 223 261 
General chemicals industry : 35,990 38,048 
Se = ae 10,770 11,915 
Explosives industry .......... 88,524 133,034 
Sulphuric, nitric and mixed acids 

POE ovivivsicea’ 27,406 29,301 
182,431 254,772 


It thus appears that of the total available supply. of nitrated 
soda in the United States but 42.90 per cent was used at the 
census of 1900, and 41.22 per cent at the census of 1905, in & 
plosives factories and of this a notable portion was used in the 
manufacture of saltpeter which was sold for other uses in the arts 
While all the industries enumerated show a growing demand the 


: , ‘ — , hy Charles 
* Journal of Industrial and Chemical Engineering, 1, 298, 1909, by “™ 
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largest increase in any single industry is found in the fertilizer 
industry, where 22,095 tons, or I 16.2 per cent, more of nitrate were 
used at the census Of 1905 than were used at that of Igoo. 

While no detailed statement of the consumption of nitrate of 
soda elsewhere is available, there is issued semi-annually by W. 
Montgomery & Co., Ltd., of 63 Mark Lane, London, a statement 
of the total shipments, consumption, stocks and prices of this 
article during a considerable period and the following data are 
derived from their circular statement for December 31, 1908: 


TaBLeE 7.—CoNSUMPTION OF NITRATE OF SODA IN 1908 


Locality. Tons. 
United Kingdom ; SF aaah ata disied bin bad a eS 104,000 
MID, cc cccistcescccssvvcecccess EAPREOS 
oc ead sant is eee peer e bled 309,000 
Other countries . eer “‘ 45,000 

aa enti . «s+ 1,730,000 


From this it appears that of the total consumption of the year 
but 17.8 per cent was consumed in the United States. Analyzing 
the statement for the previous eight years, it appears that of the 
total, that consumed in the United States was, in 1900, 12.6 per 
cent; 1901, 14.1 per cent; 1902, 16.9 per cent; 1903, 18.76 per 
cent; 1904, I9 per cent; 1905, 19.9 per cent; 1900, 21.7 per cent; 
1907, 21.1 per cent, so that there was a steady increase in the pro- 
portion of the total consumed in the United States up to 1906, 
but that for the next two years there was a drop such that in 1908 
our proportionate consumption was less than for any year since 
1902, 

It is commonly understood that a much larger percentage of the 
Chilean nitrate is used in agriculture in Eur ype than is used in this 
industry in the United States, and that the proportion is steadily 
increasing. This use of nitrogenous fertilizers is in conformity 
with the teaching of Baron von Liebig, whose views have become 
gradually disseminated among the farmers. A marked impetus 
was given to this use of the Chilean nitrate by the remarkable 
address made by Sir William Crookes before the British Associa- 
tion for the Advancement of Science in 1898, when, in dealing 
with the problem of meeting the rapidly increasing demand for 
lood, he pointed out that while the average vield of wheat was but 
127 bushels per acre it had been demonstrated that the yield 
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could be increased to 20 bushels by the use ot 1’ ewt. of nite 
of soda on each acre annually) 

This increasing use, however, tends to exhaust the ox 
Crookes estimated that if the nitrate were used over the yh ’ 
area under cultivation at the rate he proposed, the Chilean depos 
would be exhausted in four years. Vergara‘ estimated that at Rt 
rate that the nitrate had been mined and exported between 2 
ind 1903, as shown in Table 5, the Chilean deposits would be e. 
hausted by 1938. Albert Hale, however, in a more recent reyjg 
of the situation,” points out that these estimates were based 
the contents of the deposits then known in the province of Tar. 
paca, and the extent to which they could be profitably worked, ang 
states that deposits of such magnitude have since been discovered 
in the provinces of Antofogasta and Atacama, and the processes 
of recovery of the nitrate from low-grade ore (caliche) have bes 
so improved that, at a rate of consumption of 5,000,000 tons an 
nually, which he expects will be the normal demand in a fey 
years, there is enough nitrate in these deposits to last three hur 
dred years. 

This is a more encouraging outlook, but, nevertheless, from 
what has been said it is evident that the world has for long been 


largely dependent on these Chilean deposits for the greater part 
of its supply of nitrate and the substances derived from it. 


time of prolonged war, in case nitrate has become contraband, 






most countries have been obliged to resort to the vicious policy ¢ 


niter farming, or, as our Navy Department has done since 180} 


‘a 
thre 


have accumulated in advance considerable stores of niter, and thi 
condition would have continued to hold but for important advanets 
recently made in the production of nitrate from atmospheric nite 
gen, and through other developments in chemistry. 

We have in our atmosphere an abundant supply of this element 
It is estimated that the air over each acre of ground conta 
33,880 gross tons of nitrogen. It is, however, free, and to & 
available for use it must be combined. The methods for effecting 
the fixation of this nitrogen have proceeded along three ime 
(1) The production of nitric acid and nitrates, (2) The produc 


tion of cyanides, and (3) The production of amids, and the frst 


and last have now been brought to commercial success. 


’ Loc. cit 
* Bull. International Bureau of American Republics, p. 27, July, 
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As early as 1755 [ru stly had noted that nitrogen c 


were formed when electric sparks were passed through air, and 
not long after Cavendish produced saltpeter by absorbing air, so 
treated, in caustic potash s lution. Repeated attempts have been 
made since high potenti il currents have become readily available 
to utilize this method and an « stablishment was erected at Niagara 
Falls, by the Atmospheric Products Co., to operate the Bradley 
and Lovejoy process his me thod, fi r whi h a [ , S. patent was 


1 1 


granted September 30, 1902, consisted in producing in the air a 
faming electric arc of minimum volume by the rapid rotation of 
dectrodes carrving high tension currents, but while it vielded 
nitric acid the method proved too costly. 

A more successful device was shortly after put into operation b 
Birkeland and Eyde* at Nottoden, Norway, and it has been in 
operation ever since. In this the flaming arcs produced by high 
tension currents were made to move to and fro through the air 


within the apparatus by exposure to powerful magnets. Th 


2 11S 
a are ¢ “har ~+ ‘ } ’ *h- ] - the ] ] } 
apparatus was Characterized DY a narrow <¢ umber througn whnicn 


the air was passed and within which the electrodes, placed near 
1 ' : ‘ . 
together, were arranged between the poles of a strong magnet and 


at right angles to thes p les. \ disk shape d or deflected electric 


arc was thus obtained perpendicular to the lines of force of the 


magnetic field. Three such furnaces at Nottoden, using soo kilo 


watts and 5000 volts, gave deflected arcs about 3 feet in diameter. 
The nitrogen oxides formed were quite dilute and they w 

carried to absorption towers where, by contact with milk of lime, 
calcium nitrate was formed, th product being eventually con- 
verted into basic calcium nitrate for use as a fertilizer. According 
toO. N. Witt,” with this apparatus an output of 500 to 600 kilos of 
mitric acid per kilowatt vear can be regularly maintained 


\ still more efficient form of 


Schoenherr for the Padiscl \nilin 


( ind Soda Fabrik. From his 
ecture, delivered June 11, 1908, before the Verein Deutsche: 
Chemilae - — ‘ ’ . 
hemiker at Jena, it ippears that what 1s se ught in these processt S 
sto burn the nitrogen with the « xygen of the air. To accomplis! 


us to any Satistactory degree the eases must be expose dtoa tem 
erature of 3000" ia and upward. To prevent the decomposition 

the Electrochemical Problem of th Pi 
uye, J. Soc. Chem. Ind. 2< 


Chemiker Industrie. 28 
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of the product formed it must be immediately removed to a cooler 
region. | his Birkeland and EKyde accomplish through moving the 
arc to and fro by the aid of magnets, while Schoenherr effects it 
by imparting to his air a gyratory motion about his elongated are 
His apparatus consists of a long iron tube in which an arc 5 meters 
in length, produced by an alternating current, is maintained op. 
stantly, the energy required being about 600 H. P. and the alter. 
nations being 50 per second. Air, which has been heated to so" 
C. by the hot discharge gases, is blown tangentially into this tube 
so that it surrounds the arc spirally in its passage through the 
tube. This prevents the deflection of the arc, permits of the max- 
mum exposure of the air to the heat from the arc and promptly 
sweeps the heated and reacting air to the cooler portion of the tube 
and beyond. A 2000 H. P. plant of this character has been in 
operation at Christianssand, Norway, since the autumn of 1997 
and its success has been such that the building of a 120,000 H. P. 
plant of this character has been undertaken at Rukwan Falls, Nor- 
way. The advantage claimed for this process is that it givesa 
good yield of concentrated gas. 

The third method for the fixation of atmospheric nitrogen re 
ferred to above has been brought to a successful realization h 
Frank and Caro in their production of calcium cyanamid mixed 
with carbon or lime nitrogen, or nitrolim, as it is more recently 
called. This is produced” by heating calcium carbide in vert- 
cal iron retorts in an atmosphere of nitrogen, when the calcium 
cvanamid, mixed with carbon, is formed according to the follow 
ing equation: 

CaC,4-N, > CaCN,+C. 

The nitrogen is obtained by liquefying the air and separating is 
constituents by fractional distillation, or by passing the ait ovet 
heated copper, by which the oxygen is removed from it and the 
nitrogen separated. A plant with a capacity of nearly 4000 tos 
per year was started at Piano d’ Orta, Italy, in 1906, and with such 
success that the production was carried in 1908 to over 40,000 
tons per annum in five plants, with others building. The maten# 
as produced is used directly as a fertilizer, but it is a simple matte 
to obtain ammonia from it and by a contact process this may be 


directly converted into nitric acid. 


‘Report on Calcium Cyanamid, Charles E. Munroe, Washington, Ape 


27, 1907. 
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Yet another indirect source of supply of nitric acid and, there- 
fore, of saltpeter is found in the manufacture of coke, for an im- 
portant product of the by-product coke industry is ammonia, which 
sobained ust ally nowadays as ammonium sulphate. I have else- 
where shown » that 15,773 tons of ammonium sulphate were pro- 
duced in this country in 1905. But as only 3,317,585 tons of the 
97,376,251 tons of coal coked in the census year were coked 
by-product ovens it was possible, had all been so treated, to have 
dbtained 359,560 tons of ammonium sulphate, all of which if de- 
sired could have been converted into nitric acid for use in the 
manufacture of saltpeter or of any desired variety of explosive. 

From this account of recent chemical progress it is evident that 
itis possible to conduct a prolonged war without robbing the soil 
m which the people depend for food of its fertility, and further 
that, notwithstanding the enormous and constantly increasing de- 
mand for nitrogen compounds in agriculture and manufacture, this 
country has reached a degree of independence, as regards its 
supply of nitrogen compounds for military uses, such as it never 
before enjoyed, so that it needs hereafter to consider foreign 
sources of supply only from the economic standpoint. However, 
I desire to say regarding the plants for the fixation of nitrogen 
what I have repeatedly advised regarding plants for the manufac- 
ture of explosives, viz.: that it is a wise policy for our government 
foster, and in a measure supervise, these manufacturing opera- 
tions, and to look to it that plants for these purposes are so 
strategically located throughout the country as to be reasonably 
well protected from attack, so that they may serve the military 
establishment in case of foreign invasion from any quarter, or of 
internal uprisings in any ieeallie 


u ° , ~ ° - . ' 1 
. Bulletin No. 65, Census of Manufactures, 1905, Coke, p. 18, by Charles 
:. Munroe 




















[COPYRIGHTED 


U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 


SOME NOTES ON PARSONS TURBINE 
CONSTRUCTION. 


By Captain A. B. Wixtits, U. S. Navy. 


A recent article by Lieutenant A. F. H. Yates, U. S. Navy, on 
the operation and management of the Parsons turbines on the 
Chester * possesses particular interest by reason of its very careful 
presentation of those little details, gleaned from actual expe- 
rience, which were found to be most important in the care and 
handling of this comparatively new type of machinery. 

While realizing that the Parsons turbine is no longer a novelty 
and that the principles of its action, as well as the main feature 
of its construction, are widely known, it is nevertheless still quite 
too limited as actual installations in our navy, to have, as yet, 
afforded to any large percentage of the officers opportunity for 
personal study or observation of the assembling of its various ele- 
ments; and these notes, therefore, are submitted as being perti- 
nent to a better general comprehension of the construction of the 
engine and the several arrangements (actual and proposed) for 
the most efficient distribution of the power to suit naval conditions. 

The half-tone illustrations here used are of the low pressure and 
ahead turbine of the Preston, this happening to afford a more 
comprehensive picture of the different stages than would any 
other single turbine, and at the same time, by using photographic 
views, we are assured of securing every obvious detail without 
betraying any confidences in actual dimensions of parts or ap- 
proaching an exhibit of structural plans. 

It is quite impossible to conceive of a steam engine con posed 
of more separate parts than is this turbine and the first thought 
ot the engineer in taking up the question of construction, is one 

*May, 1909, issue Journal of American Society of Naval Engineers 
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of concern regarding the security of the combination. Jy spite 
of the excellence of the methods adopted for insuring the integrity 
of the assembled units, some anxiety on this score follows the 
user, perhaps to a greater degree than in the case with the te 
ciprocating engine. This is not alone due to the multiplicity of 
the individuals elements but also to concealment of the working 
parts and to a knowledge of the close range of clearances used 
and the unequal effects of high temperatures upon the differen 
materials comprising the structure. These tend naturally to jp. 
voke a mental tension on the part of those responsible for the 
machinery and its performance unless they be of phlegmati 
mould and calmly anticipate nothing. However, with that car 
in building and watchful skill in management that are easily pos- 
sible to secure there should neither be apprehension of nor actual 
disablement in usual service. This is not a case of simply aé- 
mitting steam and trusting in Providence, but rather recalls the 
statement of the man who, in describing how his family was saved 
from disaster while out driving said: “ Yes sir, the horse ra 
away and the reins slipped from my hands and if it had not been 
for Providence and another gentleman, who stopped the horse 
we'd all have been killed.”” We have to have the “ other gentle 
man” ever on the gut vive. 

As to the great number of pieces going to form the Parsons 
turbine we have in the blading alone some startling figures. For 
instance in the low pressure and astern turbine of the Preston 
(illustrated) there are over 63,000 blades in casing and rotor, each 
blade of course having its distance piece or calking piece behini 
it, and these, with the blades, making a total of more than 12600 


{ 
thes 


separate pieces fitted in the grooves of drum and cylinders of th 
one unit, and over half a million in the entire set of turbines fr 
this boat. In the Utah’s outfit there are over 825,000 blades alone 
ranging from 7-inch to 13% inches in exposed length and requir: 
ing about 52 miles of blading strips for their manufacture. 

Regarding clearances and effects of high temperature we must 
remember that the casings are made of cast iron, the rotor drums 
of forged steel and the blades of brass. Also that, in order t0 
reduce waste in leakage over tips of blades it is extremely nett 
sary to bring the tip clearance of blades from casing or drum oa 
minimum and that this clearance allowed cold is further dim 
ished by the greater expansion rate of the brass. 
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It will be obvious to the reader, after a brief study of the sub- 
ject, that the greatest care mus st be exercised in warming by the 
engine lest we distort the apparatus and cause binding or bear- 
ing of blades to their injury or destruction. As yet we are not 
using superheated steam but the pressures are fairly high; that of 
the Preston being 255 pounds absolute at engine corresponding to 
a temperature of over 380° F. 

Of course the casings are not steam jacketed because the con- 
tact “walls”’ in the engine are principally blades, but possibly a 
steam jacket for simply warming up the casings first, would be an 
advantage in obviating troubles from unequal or distorting ex- 
pansion of rotor in reaching final temperatures. The casings are 
massive and proportionally slower and more difficult to heat safely 
and proportionally, with the rotor, by simply admitting steam 
within. The low pressure turbine casing of the Utah, in the 
rough, weighs about forty tons. 

To keep in mind the values of clearances and thrust tendencies 
we must use the typical diagram of turbine blading preliminary to 
a discussion of the assembled machine. Fig. I gives a general 
idea of the relative proportions of tip and side clearances of blades 
and it is also important to note several other features illustrated 
here: the uniform section of the blades, the thicker edges of blades 
always being the receiving edges of steam flow, the binding wire 
and lacing, the side grooves in the main grooves of rotor and the 
obvious effect of steam thrust on the rotor blades to counteract 
propeller thrust. 


The blading is made in strips 16 or 18 feet long—of brass (tin- 





copper) drawn or extruded through dies which correspond to the 
exact section required for each expansion, and these strips are 
then fed to a machine which cuts the blades to the exact length 
desired and at the same time stamps in the two calking grooves 
E and cuts the notch F for binding wire G. Until recently this 
notch was cut by a small machine saw after the first operations. 
The top edge or tip of the blades are also ground to a thin edge 
as indicated in sketch. 

The distance pieces, packing pieces, or calking pieces, as they 
are called C, which space the blades in grooves of rotor and casing, 
vary in section according t to the pitch, angle and section of the 
blades of each expansion, and this is taken from the design of 
blading atrangement, and conforms to the exact shape of the space 
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between two blades, so as to fill, when calked in, the entire groove 
The pieces are cut off to the depth of the groove and the Hag 

proceeds as follows: For rotor one of the packing pieces 1S placed 
in the first and “ calked in” by calking tool on its upper face, ex. 
panding it sufficiently to fix it against sliding in the groove whe 
driving up the following members. Then several blades and pack- 
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ing pieces are inserted alternately behind this “ stopper” and 
driven hard up against it by hammer and a special tool shaped® 
fit the back of the packing piece and curved to “ feed” properly 
into the groove. The blades themselves are lightly tapped dows 
to insure bottoming at the time before final driving and thea® 
other group inserted and driven home, this driving being sufi 
cient to wedge the pieces in tightly enough to prevent any di 
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placement by turning the rotor around. At the insertion of the 
fnal blade of a row it 1s usually necessary to file off lightly the 
back of a packing piece to provide for tapping in the last blade 
tightly, and then the final calking is done by use of a long calking 
tool fitted to slip down between the blades and cover the top face 
of the packing piece. This tool has a small “ center ” which leaves 
the imprint on the top of each piece calked and thus affords means 
of detecting quickly, by simple inspection, any piece “ skipped.” 
The calking is rapidly done and makes the pieces fill in both the 
small side grooves shown in the rotor groove and also the grooves 
on back of the blades, locking the whole mass effectively in place. 

The rows of longer blades are now further stiffened by binding 
them with a continuous strip of brass wire, or rectangular section, 
fitted into the slots F and lashed in place by soft copper wire as 
shown. This lashing is secured by silver solder and blow pipe, 
not only to the binding wire but also to the edges of the blades 
where it rounds them. Sometimes in very long blades two binding 
wires are used equally spaced on length of blades while in the very 
short blades no binding strips are used. 

In blading the casing very much the same method is followed 
only that, in this case, the top guide blades in each row of each half 
casing are heavy and countersunk into the casing, forming the 
“stoppers ” for driving up the blades and distance pieces. 

In large turbines such as the Utah's, this method of blading 
is modified in order to expedite and facilitate the work. The man- 
net in which this is accomplished is by first fitting up a cast iron 
“former” representing a portion of the grooving of each step. 
These formers are made in two parts bolted together, the division 
tunning through the middle of, and parallel with, the groove, so 
that at any time when the wear due to fitting many blades in- 
creases the width of the groove the former can be taken apart and 
refitted to the exact width. 

In using this former the blading and distance pieces are made 
up in sections of about one-tenth of the the circumference of each 
step. Each blade and each distance piece is accurately drilled near 
the bottom to accommodate a bottom binding wire, varying from 
one-sixteenth to one-eighth-inch diameter. This wire is inserted 
in the first distance piece and soldered to it, and the following 
blades and distance pieces are then strung on the wire, and as they 
are strung they are driven solidly home against a stopper at the 
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extreme end of the cast iron former, exactly as though the 
was being done in the regular grooves of turbine. When 
section is completed the other end of the bottom binding wi 


soldered to the last blade and the regular binding strip at 


outer end of the blades is inserted and secured as previously 
scribed ; so that when the section is removed from the form 
is firmly united and ready to be placed in its proper group, 
this the only caulking necessary is to expand the distance gia 
into the grooves of rotor or casing. This being readily acum 
plished by using an offset caulking tool. In this way the bladin 
of a turbine can be completely set up before the rotors and cas 
are ready for them. 

It should be observed that the outer binding strip of each . 
tion is left long enough to solder to the strips of the adjacent 
tions after being fitted in place on the rotors, so as to afford 
additional security of a tire to the revolving blades. r 

The complete rotor of Preston’s L. P. and astern turbing 
shown in Figs. 3 and 4, and the lower half of casing for sam : 
Fig. 2, the lettering in each indicating corresponding or mal 
parts, and the peculiarities of the blading may be best folk 


further in these views at this time. 

In Figs. 3 and 4 the first six “ steps’ of blades (36 rows) itt | 
reader’s right comprise the L. P. ahead turbine rotor, and 
binding strips can be seen as a little beading on the outer edgeg 
the blades. There are about 18,000 blades in these six steps 
rotor alone, ranging from 17% inches to 8% inches in length 
while there are only six steps, there are nevertheless eighha® 
pansions, for in the last step, counting 12 rows, each st ive 
four rows are of blades with different spacing and angle gi 
three separate expansions in this step. On the left end oom 
rotor are seen the astern blades A, which by reason of using | 
pressure steam are much shorter. Here we have only three 
but also four expansions, each of eight rows, and the blades 
from 1 inch to 2 15/16 inches in length, numbering about 1 

In this combined rotor the steam thrust is aft for the 
and forward for the astern rotor owing to the fact that steamiay 
admitted at the ends of the casing and in each case flows towal 
the center or junction of the two systems. This central exiaiy 
is shown in Fig. 2 and surrounds the astern casing. It should be” 
particularly observed here that while the rotors are in one Cam 
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bined drum the casings are independent in a measure, the astern 
casing A, Fig. 2, being b ited on to the inner face of end of the 
main casing and being free to expand axially forward from that 
end. This modifies the lateral clearances of the blades in the 
astern rotor, for the entire rotor expands laterally from the for- 
ward end where the thrust collars are fitted. 

As steam enters either one or the other end of this turbine ac- 
cording to which direction the engine is running, it is necessary to 
yse some kind of packing to prevent it from by-passing the blades 
by entering the open ends of rotors. This packing is styled 
“Dummy Rings” C, and is a frictionless system of baffle rings 
nearly but not quite in contact. The details of these rings differ 
for ahead and reverse turbine owing to the necessity of providing 
for a greater range of expansion between rotor and casing at the 
far end. 

Fig. 5 shows a section of both types—full size—giving not only 
a graphic idea of the shape and dimensions of the brass dummy 
rings (shown in solid black) but also of the clearance allowed. 
The astern “ fin” type answers very well for backing period, but 
it is the ahead type which is most efficient and which demands so 
much attention as to its adjustment. In this the rings are set in 
groves in the casing and project into wider grooves turned in the 
dummy piston. The forward faces of these latter grooves are 
smoothly and accurately turned and the opposing faces of the pro- 
jecting rings are hollowed out so as to reduce the surface to be 
“ground in” in initial fitting. The hollow also is the receiving 
face for leaking steam and tends to increase the baffling effect in 
eddying the current before it passes between the blade lips and 
collars. 

There are 21 dummy rings in the ahead end of the L. P. tur- 
bine of the Preston but only 12 in the reverse end. 

The means for keeping record of the clearance of ahead dummy 
rings are indicated also in Fig. 5. A brass stop piece D is fitted 
= the casing just forward of the rings, and against this the 
micrometer gage rod F (which enter casing through a stuffing 
box) is held by a spiral spring, in the outside details, when the 
tod is turned so as to bring its half diameter extension upwards. 
By turning the rod so as to bring this extension “ finger ”’ down 
I passes the Stop piece and presses against the accurately turned 
and polished vertical edge of dummy piston and wheel BC. As 
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the exact distance between the forward face of st Ip piece and the 


forward fac ; 
nally set for proper clearance, any forward wear of rotor reduces 


e of dummy piston is accurately recorded when origi- 


this distance and the clearance by that amount and, by the neces- 
sary threaded sleeves and micrometer dials, this distance can be 
ascertained at any time while running, to within about one-thou- 
sandth of an inch ; which Lieutenant Yates finds to be a common 
personal error in “ feeling ” the rotor and setting the gage. 

The ahead turbines being the ones generally in use the closest 
possible adjustment of the dummy ring packing at the steain en- 
trance end of these turbines is of absolute necessity for economical 
steam consumption. If the clearance is too great the steam loss 
is enormous and efficiency destroyed, while if the wear forward is 
allowed to continue until the rings bear, the brass strips may be 
ripped out of the grooves and a complete breakdown result by 
steam short circuit. In fact a clearance of two one-hundredths 
(.02") of an inch between the lips of the rings and the faces of the 
grooves as a running clearance when parts are hot should not be 
exceeded in the ahead dummy packing so it is obvious that this 
fine adjustment must call for special provisions in the details, and 
these are contained in the thrust bearings and shaft couplings. 

In Fig. 2 it will be seen that the thrust bearing is placed for- 
ward instead of aft of the turbines, and in Fig. 3 it will also be 
noted that the shaft coupling forward (where it connects with 
another turbine shaft) is of the loose sleeve “ gear” type which 
prevents axial thrust of forward turbine being transmitted to the 
after one. The object of this latter is to permit the dummy ring 
adjustment of either turbine independently, which could not be 
done if the couplings were solid. 

The object of placing the thrust bearing at forward end and 
made part of the casting of each turbine casing is primarily to 
reduce as far as practicable the difference between the axial ex- 
pansion of the rotor and that of the casing at the dummy packing, 
for it is obvious that this difference will increase with the distance 
trom the end at which rotor and casing have a common fixed point. 
This fixed point can be considered to be at the middle of the thrust 
block where the thrust bearing is locked to the casing, as will be 
described, and with the short distance, as thus limited, it is prac 
ticable to control packing clearance very effectively. 

In Fig, 2 the low er half of thrust block D is shown in position 
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in the casing. This block rests on ribs of the casing as can be 


os ; ea tg Seen 
and is free to move axially within limits, as the lower half of 


thrust block has one rib, or shoulder, itself which lies between tw 
of the ribs of casing. This can be noted in the photograph between 
the third and fourth bolts of this bearing, counting from the fo. 
ward or near end. 

It will be seen that the spaces between this shoulder of the 
thrust block and the ribs of casing are almost square and the lock. 
ing of the thrust block in position is accomplished by filling these 
spaces with accurately turned half rings, of composition, after the 
rotor is adjusted to the desired position to give proper dumm 
ring clearance. By means of a simple packing yoke contrived t 
fit over a thrust collar on the rotor shaft, the rotor is screwed for- 
ward until the dummy rings and collars are in contact and then 
set back until the clearance is just exactly what has been deter- 
mined upon as proper when cold. As the lower half of thrust 
block is for ahead thrust only, this part 1s now locked in position 
to hold the shaft from coming any further forward. The forward 
locking ring of course requiring the nicest fitting. The top half 
of thrust block takes the backing thrust only and is adjusted by 
means of side bolts on the cap. In this adjustment an axial play 
of from five to ten one-thousandths inch is permitted to the shaft 
between its bearing on go-ahead and astern thrust collars, as 
“ float”’ for proper lubrication. 

Whenever dummy packing clearance is to be re-adjusted new 
locking rings must be fitted in lower half of thrust block and daily, 
or very frequent measurement of the clearance is necessary for 
safeguarding the wear ; but as accurate micrometer reading of the 
clearance can be taken while running this record is not very difi- 
cult to keep within one-thousandth of an inch. 

While steam is kept from entering the interior of the rotors from 
the initial end by the above described packing, it is free to enter 
at the exhaust or discharge end and fill the rotor, so that provision 
must be made to prevent it blowing out along the shait. This is 
also accomplished along the lines approaching frictionless packing, 
so important in turbine work. 

On the rotor shaft between the spider and bearing B (Figs 3 
and 4) there is what is termed a Steam Gland, consisting of 2% 
of fin type dummy strips and a set of loose brass collars ( split ane 
lap jointed) having an easy fit in grooves in the shaft but bearing 








IN, 


n be Seen 
* half of 
Veen two 
between 
the for- 


T Of the 
the lock. 
ing these 
after the 
dummy 
trived to 
wed for- 
and then 
n deter- 
f thrust 
position 
forward 
top half 
usted by 
xial play 
he shait 
llars, as 


ted new 
nd daily, 
sary for 
ig of the 


ary diff 


ors from 
to enter 
rOvision 

This 18 


packing, 


Figs. 3 
of a set 
plit and 
bearing 





Some Notes ON Parsons TURBINE CONSTRUCTION. 739 


tight up against the gland casing with their outer faces or rims. 
The casing also has corresp nding fins to suit the dummy strips 
on the shaft and between the fins and the collars are spaces or 
pockets which are used either for connecting s~ leak-off pipe 
to carry away any leakage from a high pressure turbine to a lower 
or to admit low pressure steam to balance the steam leakage and to 
prevent air leakage into low pressure casing. This gland packing 
is seldom fully efficient and there is always some slight steam leak- 
age into the engine rooms. A different form, and one which is 
reported to be working very well, is used on the Otaki (referred 
to later) and is simply soft packing in place of fins and collars, 
with the middle pockets kept filled with fresh water under press- 
gre: but in this vessel no steam entered the interior of the rotor 
drum, it being completely closed at the ends, and hence the steam 
at the glands was only that which passed the dummy packing on 
rotor. 

In the photograph of lower half of turbine casing it may be seen 
that there is but one moderate sized bearing at each end for sup- 
porting the shaft and rotor, and it is a notable fact that the down- 
ward wear is extremely small, in spite of the weight. Sometimes 
the wear is more upward, on the cap, than on the bottom brass, 
However, as the tip clearance of the blading of the turbine is 
maintained by these bearings it is necessary not only to provide 
perfect lubrication, but also to limit the thickness of the “ babbit ” 
metal or lining to not more than half that clearance so that should 
the bearing heat, and the white metal melt out, the shaft would be 
upheld by the brass ribbing in the box itself. The brasses are 
usually bored out only 30/1000 inch greater diameter than the 
white metal (or journal diameter) which leaves only 15/1000 inch 
of white metal on the brass between pockets. 

These bearings are, in the case illustrated, about 13 feet apart 
and aside from the fact above noted of lack of downward wear ex- 
perienced, there is another point of interest in the lack of sag. 
There does not appear to be any tendency to sag in these rotors— 
despite their weight and built-up construction—but their speed of 
rotation influences both of the features. In the L. P. rotor of the 
Preston the drum surface revolves at about 135 feet a second, or 
over 9O miles per hour. 

In building the rotor the w rought steel drum is first bored out 
ttue and the outer surface left rough turned as received. The 





































740 SoME Notes ON Parsons TuRBINE Constructioy 


spiders, or 


the Preston were solid forged steel discs machined out to finished 





‘wheels,” are usually of cast steel though those of 


design to insure uniformity of material and balance. These are 


bored out for shaft ends and shrunk on same as no shaft passes 


through the drums, and then the spider wheels are trued up from 


shaft centers. 


In large spider wheels the shaft is further secured 


by large tap bolts half in shaft and half in wheel hub, axially, ang 


riveted over into scores in bolt hole, making a flush joint. The 


‘wheel ” is now balanced before the drum is shrunk on and when 


both wheels and shaft ends are ready the drum is shrunk on the 


wheels and additionally secured by through tap bolts. In cases 


where the shaft is bored hollow a screw plug is fitted in the inner 


end, but in large work the boring 
through, but is for a distance from each end, leaving a soli 


tion midway. 


10t entirely 


por- 


After the drum is machined and bladed and the journals true 
up, the blades are all turned off accurately as a final finish to them, 


this being very neatly and smoothly done by using a wide and 


straight edged cutting tool placed at a go 


drum revolved at very moderate speed. Not even a burr is leit 


’ angle and 


the blade tips and uniformity of diameter for each step is secured. 


The entire rotor is now finally balanced at speed of revolution 


required for actual full power. 


The shaft is mounted in bearings 


bored out to just permit easy turning of rotor, and these are set im 


pillow blocks an inch too wide; the 


inch space on either side 


of bearing being filled with pure gum sheet; thus permitting the 


vibration of the shaft to be obvious and enabling the observer to 


readily note effect of balance weights. 


tric motors and sliding clutch connecting rotor shaft, which ate 


Speed is obtained by elec 


arranged to be thrown out instantly when speed limit is reached 


The 
way, 


sary. 


When the location and weight 
determined it is rivited to the arm as shown at F, Fig. ; 


shaft is chalked while spinning, for vibration, in the usual 
and trial weights clamped on in position indicated to be neces 
f the final balance piece 8 


In the 


: . , ‘all 
larger rotors the wheels are cast with thickening pads on msi 


of rim between each pair of arms, and these are chipped ont a 


much as needed, in balancing, and afford a superior means” 


accomplishing this vitally important part of turbine building. 
The balance secured is almost perfect and the test of stan 


a penny on edge on the casing over shaft bearings after com 


ding 
plete 
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assembling and while turbine is speeded under steam to full R. P. 
M. is commonly made without the coin’s downfall. 

The propellers are con paratively small—those of the Preston 
being but 5 feet in diameter. To any one unfamiliar with the 
changes brought about in adopting this type of engines, the state- 
ment that one wheel of that diameter is to transmit 3500 horse- 
sower is surprising. The blades of these wheels are very highl) 
oolished and it is understood that in England they are sometimes 
silver plated. This is to be adopted by the New York Shipbuild- 
ing Company in future and undoubtedly is giving an unusual, yet 
most proper weight to the importance of reducing skin friction of 
high speed propellers to the very lowest degree possible. 

In this article it is not proposed to go into any extended discus- 
sion of the turbine as a heat engine and the reasons for its supe- 
tior economy at full powers ever the reciprocating engine. By 
the trials of the Michigan we are discovering greatly advanced 
economy in the latter type by using superheated steam and greater 
cylinder ratios. But no one who has studied the turbine question 
at all fails in noting the necessity of maintaining as nearly a per- 
fect vacuum as is possible. The efficiency of the turbine lies 
mainly in its more thorough utilization of the heat in the low 
pressure steam than can be accomplished with reciprocating pis- 
tons and cylinders, mainly owing to loss in latter in cylinder con- 
densation, and as Mr. J. W. Southern puts it in his excellent 
book, “The Marine Steam Turbine” ... . the heat drop for a 
given pressure drop, increases as the pressure decreases and as the 
kinetic energy given up to the blades depends entirely upon the 
heat drop it naturally follows that in the case of very low pressure 
steam the same amount of work can be done with a much smaller 
pressure drop than with high pressure.” 

Cylinder condensation obviously is trifling in turbines con pared 
to that in reciprocating engines as in the latter the alternate heat- 
ing and cooling on pressure and exhaust strokes greatly varies 
the temperature of cylinder walls, which in L. P. cylinders must 
be corrected by jacketing and heat lost thereby. In any portion of 
a turbine cylinder the temperature must remain very uniform as 
the steam is in constant flow and fairly constant pressure at each 
step, 

The arrangement of turbine machinery in the ship is a subject 
which should be most care fully thought out before we commit our 
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selves to general adoption of the new system. In the plans for the 
latest battleships a combination of reciprocating engines and low 
pressure turbines make a most enticing lay out (see Fig. 6) for 
we can have a four-shaft arrangement with the reciprocating en- 
‘nes on the wing shafts where large diameter of propellers are 


Co 
s 


pt 


there can be no question as to the resultant greatly increased 


sssible and the L. P. turbines on the middle or inboard shafts and 


economy, especially at low speeds, over all turbine. 

The writer is not of the opinion that the combination of the two 
types 1s altogether desirable. No doubt it is more elastic and has 
economical advantages in coal consumption at low speeds, but we 
are, in using this, clinging to the older type of machinery and 
retaining all the troubles of their adjustment and upkeep; while the 
real step toward progress is to give up the reciprocating engine 
and adopt rotary type as soon as we can possibly do so without 
too great sacrifice. 

No one who has not had long experience with reciprocating 
machinery, can appreciate the relief one feels at being rid of the 
adjustment proposition of bearings in this class and the proper 
care of all the connections, piston rings and joints. The forever 
watchfulness necessary for lubrication and the anxiety and worry 
due to hammering at crankpin journals after days of fast steaming, 
all cry for riddance of the type so long our stand-by and, oddly 
enough, just leaping forward, economically, through the use of 
superheated steam and changed proportions. 

The Otaki, the first steamer using combined turbines and re- 
ciprocating engine, after making several voyages between England 
and New Zealand, seems to point to a very economical arrange- 
ment showing even at twelve knots a coal consun ption of only 
1.387 pounds of coal per horse-power per hour; but this is an 
arrangement of two triple expansion reciprocating engines and 


only one (middle) L. P. turbine. An interesting account of this 


machinery and performance can be seen in the London Engineer- 
mg of August 6, 1900, and is worth reading. 

AS to weights, we have no uncertain reduction by using all tur- 
bines for any power. The London Engineering of August 13, 


1909, states it as follows: 
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INDICATED HoRSE-POWER PER TON oF ToTAL MacHINeRY Wejcy 


Reciprocating Parsons’ 


Type of Ship. Engines. Turbines, 
Large armored warships.... .. 12.00 14.00 
Protected cruisers, scouts, etc 19.00 25 
Torpedo-boat destroyers .. ; 45.00 65.00 
Cross-Channel steamers ... + 9.00 case 
Passenger liners ...... ere 7.00 


In our present battleship installations we are obliged to govem 
the speed of all four shafts with one throttle when under any but 
full speed conditions, where we have one throttle to govern each 
pair of shafts, and this has already proved to be a serious dray- 
back in maneuvering. To illustrate, Fig. 7 shows an outline layout 
of the turbines of the Utah. Here we have, for full speed, steam 
admitted separately to each main high pressure turbine and thence 
to the main low pressure on the next shaft so that the speed of two 
shafts only is controlled by one throttle, and the course of the 
steam is indicated by the lines marked A,, A,. 

For the lowest cruising speed, indicated by lines B, we have to 
admit steam first to the H. P. cruising turbine and from this it 
eoes to the M. P. cruising turbine and thence to both main H. P. 
and both main L. P. in sequence, the H. P. cruising throttle being 
the regulator. 

For intermediate speeds we cut out the H. P. cruising turbine 
altogether and begin with M. P. cruising as indicated by lines ( 
and from there to both main H. P. and L. P. turbines as before, 
the M. P. cruising throttle governing all shafts. 

Economy in the turbine depends upon the relation of the speed 
of the blades with that of the steam flow due to the difference 
initial and final pressures in each step. The blades should travel 
half as fast as the steam flow for best work. It is impracticable t 
attain this perfectly without very large diameters or very excessi¥é 


R. P. M. so it is to be approached in compromise. In full speed we 
can approach it to the high R. P. M. utilized, in simply the mam 
H. P. and L. P. turbines, but when we come to reducing the ® 
P. M’s. we have to use a greater number of steps to reduce He 
steam flow in each to something near the theoretical. 


It is more than doubtful, however, that economy gained by st 
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the British Navy is cutting out some of this in later installations 
and simplifying the arrangement so as to have at least one govern 
ing valve for each pair « f shafts. 

In Fig. 8 is shown a layout that accomplishes as much as should 
be needed, especially as cruising speeds are sure to increase from 
what they were or are, to somewhere around 15 knots. Here we 
have simply a H. P. cruising turbine added to and forward of the 
main H. P. turbines, with suitable by-pass piping, so that when we 
desire to run at slower speeds we give steam first to the cruising 
turbines and thence to the main H. P. and L. P. as indicated by 
the lines B. 

The immense saving of space in an important part of the engine 
rooms is obvious, and the maneuvering facility is much greater 
than in Fig. 6, and while the economy is possibly less at lowest 
speed, a reduced initial pressure at the boilers would make up in 
a large measure even for that. 


We can feel assured that the marine turbine has come to stay and 


that our own engineers will see to it that it 1s improved more rapidl 


1 
| 


in the next ten years than it has been since first installed in a sea- 
going vessel. Numerous changes for its betterment are already 
afoot and result from a still very limited practical experience, but 
with the haste necessary to complete a vessel on contract time, 
there is little possibility of avoiding imperfections or of incorpo- 
rating novel features occurring to the builders during the work. 
Each successive plan will be an improvement on its predecessor 
and gradually the new will be made excellent. 
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By Commopore W. H. BEEHLER, U. S. Navy. 


be congratulated on the discussion of 


} 


1 ‘ 


appreciated as representing the Coast Artillery. 

Admiral Stockton’s discussion relates chiefly to the selection 
the West Indian naval base and expresses the general opini 
Key West Harbor. It appears that he, 
General Board, and many others, consider Key West Harbor to be 
the limited berthing 
tion, and the basin known as Man of War Harbor, near Fleming 
Key, whereas Key West Harbor includes all the area south of 
the outer reefs, extending west to Marquesas 
Key West Light. The West Channel is 


, 
~ i 


bor is ignored in that discussion. 


the Spanish-American War have become 


yr then considered safe was too small 


Ss, which did not venture inside of Sand Key 


ing and repairing facilities 


» storehouses 


Cuban cigarmakers, was not attractive 


used by the inadequacy of Key West 


THE SELECTION OF THE WEST INDIAN NAVAL 





the 


le light on the subject, and are most high 


al 


essay on “The Navy and Coast Defence” by such an able writer 
H. Stockton, and the carefully considered 
nant P. D. Bunker, Coast Artillery ( 


The latter does not agree with the writer in several respects, | 


in 
the 


. 


space off Fort Taylor, near the Naval Sta- 


the battleships of the 


| 






































750 THE SELECTION OF THE West INDIAN Navat Base 


But these objectionable and inadeq features 

rut , je - ible and . _ q rap act tures no longer exist. 

except that docking and repairing facilities for battleshins an 
: as —— 

still lacking. 


1. The extension of the Florida East ¢ t Railway to its terminal 
; ' ItS terminal at 
Key West completes overland communication and puts the res urces of th 
country available at Key West. 
2. The rainfall at Key West is ampk Che storage capacity of frech 





water (drained from the roofs of the Naval Station buildings) js. ip 


ing a concrete cistern under contract, 2,900,000 gallons. The rainfall 4 
the cisterns 3 times a year and gives a total of over 9,000,000 gallo; 


annually, besides a distilling plant producing 15,000 gallons daily. In 1g 


water was so scarce that at one time the navy paid seven cents a gallon for 


it; it now costs one-tenth 


f a cent a gallon for pumping expenses 


3. Yellow fever never originated here, and it is no longer dread 





TT oe ] | r) } r ‘ : le = - y) " . 1 
medical science has r« vealed pertect meal! I keeping it out. There are n 
tropical diseases, while the equable climate is never extremely hot nor 
cold, and there is never any frost nor fog. Its climate is superior to that 


of Italy or Southern California, and, with fine trade wind breezes, it is an 


ideal sanitariun Clear, bright sunshine prevails 360 days out of the year. 





and the weather only interferes with outdoor work on an average of four 
days a year. It rains chiefly at night 
4. Key West Harbor includes the West Channel, which has been sur- 


veyed by the Coast and Geodetic Survey, for the past three years, by 





means of the best method for determining depths—sweeping 


area with wire drags—thereby absolutely establishing facts about 
] 





epths which have not hitherto been believed. The results are published it 
a new chart of Key West Harbor, dated March, 1909, which has probabl 
not yet been examined by Admiral Stockton or the General Board. This 


survey, undertaken by request of Admiral Cowles, at the writer's sugges 


tion, has not yet been completed west of Boca Grande, beyond which the 
charts show depths increasing from 7 to 8 and 10 fathoms. The least 


depth in this channel is 32 feet, with large areas not less than 40 feet 





deep Che largest vessels of the Florida class can navigate this 
free from all danger, the width of the channel varying from one-half mk 
» one and a half miles for a distance of twenty miles to Marquesas Rock 
South of Key West Island, between the present Main Ship 


Channel and the West Channel, there are some dangers—isolated 


coral heads, etc.—that can be removed at very little expense, 
as to connect these two channels and enable them both to be freely 
used by the largest battleships. 

Congress has never appropriated a dollar for improving the 
channels from the Straits of Florida. Over $200,000 has been 
pended in making the Northwest Channel 18 feet deep, for the 
sole benefit of the P. & O. Steamship Co.'s line from Tampa t 


Havana via Key West. With less than half that sum the obstruc 
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tions in the harbor can be removed. The writer has long been 
convinced of the wonderful features of this magnificent harbor, 
but until the publication of the new chart of this harbor, March, 
1900, he could not furnish evidence of these facts. Indeed these 
facts are not credited here, and the West Channel is but little 
used by large vessels, except occasional Mallory steamers. The 
reason is that the water is so clear and the bottom so plainly 
visible that one can scarcel\ believe it to be over ten feet deep. 
Pilots will pilot any battleship into the West Channel. 

The writer made a trip to Tortugas, in the torpedo-boat Blake! 
Lieutenant C. Courtney commanding, at 20 knots, through the 
West Channel, when the bottom was so plainly visible at 40 feet 
that we expected to strike at any moment. Photographs of the bot 
tom in these waters have been taken by professors of the Carnegi 
nstitute, who spend three months every year at Tortugas for bi 
logical investigation. This property of the clear water makes thx 
locality ideal for the development of submarine torpedo-boats. 

But as long as the West Channel is so little used navigators 
will not believe it free from dangers, and any naval officer who 
should scrape the paint from the keel of his ship loses his com- 
mand, so that our navigators are not bold, even when the charts 
show there is no danger. 

The vast commerce passing Key West will demand protection ; 
the navy will be obliged to operate in this vicinity, and it is neces- 
sary to be familiar with the facts about the very best harbor we 
have, now in time of peace. Very few vessels of the navy have re- 
cently visited Key West. Captain Bowyer had the courage to 
bring the Columbia in through the Main Ship Channel from Ha- 
vana for coal. This is the largest naval vessel that has so far 
entered, though the Artemisia of the Hamburg-American line 
came alongside of the Mallory dock with a draft of 28 feet. 

It is recommended that torpedo-boats cruise in these waters 
‘onstantly, At least one flotilla can operate all the year round and 
become familiar with all the conditions of the entire area between 
the outer reefs and keys from Miami to Tortugas, for the com- 
mand of the Straits of Florida. Other claims have hitherto 
iverted the annual drills of the third flotilla to Pensacola, while 
the necessity of familiarity with conditions here is most urgently 
needed now as a preparation for war. 

The tropical cyclones that almost annually devastate Galveston, 


) - - . 
Pensacola and Charleston di not touch Kev West. Kev West 











752 THE SELECTION OF THE West INDIAN Navat Base 
has a position which is strategic meteorologically, The Contes: 
of West Indian hurricanes pass either east or west of Cuba Thos 
east pass across the Bahamas and strike the Atlantic at or ney 
Charleston, or recurve off Hatteras into the Atlantic, Such cen- 
ters, invariably, are carried northward with the prevailing fons 
of the Gulf Stream. Those that pass west of Cuba are, likewis 
carried north through the Yucatan Channel, by the permanen 
currents and forces, to strike the north shore of the Gulf Ther 
do not cross over Key West, unless they cross over the Island of 
Cuba, which is very seldom. Key West is practically immu 
from the devasting effects of tropical storms. The edges of hur. 
canes develop strong winds, but no uplifting effect that uproos 
trees and buildings with such destruction, as has so often been ex- 
perienced at Galveston, Pensacola and Charleston. 

Cuba is a windbreak to shelter Key West. It is exceeding 
rare for a cyclone to pass over Cuba into the Straits, and sincet 
scientific development of meteorology with accurate observation 
by instruments of precision, there is no record of the track of a 
cyclone having passed over Key West. No serious damage ha 
been sustained at Key West from such storms. Man of Wa 
Harbor is frequently designated as “the hurricane harbor,” aul 
during the late summer it is customary for small craft to got 
that anchorage for fear of hurricanes. During the past for 
years, and now this summer, the writer has sent barges, yan 
craft, etc., to this anchorage for safety, though there has been bu 
little danger of the center of the cyclone touching Key Wet 
The writer is a naval officer and, as such, still somewhat consent 
tive, so that to this day his heart beats faster when galley fire 
are not extinguished every time they open the magazines on boatt 
ship. During the Spanish-American War, battleships never & 
tered the harbor ; it was a risk, and Sampson was as conservali 
as we are now. 

Now the fact that the West Channel battleship anchorage ® 
free from danger, and amply protected by the outlying reefs for 
20 miles (with no probability of the center of a hurricane pa 
ing over it) may be accepted as a theory; there are nevertheless 
few who will care to use it. After this use becomes establish 
then all will wonder why it was not done before. 
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from the westward into the sheltered W est Channel. If we have 
a navy to prepare for war, the use of the West Channel, first by 
eruisers, then by battleships, will be a revelation and demonstrate 
the necessity of peg the West Indian naval base at Key 
West, which appears to be the most commodious harbor in the 
United States. 

Admiral Stockton regards the Florida East Coast Railroad 
along the Keys as exposed, and designates it “as a weak thread 
of communication.” This road is as substantial as any other rail- 
road and cannot be considered weak. It is protected by the outer 
reefs seven miles south of the Keys, and with but two places 
where gunboats could enter east of Key West Harbor. These 
could be easily protected, but then the road is so distant that it 
could only be temporarily disabled (as all railroads are liable to be 
cut by raids in time of war), unless Key West is captured by the 
enemy. 

The Florida East Coast Railway, with its terminal at Key West, 
has been built by Mr. Henry M. Flagler, and it is one of the 
grandest enterprises of even this age. He is associated with Mr. 
|. Pierpont Morgan, the Standard ©il Company, and our ablest 
financiers. These financiers intend to make this road pay, and it 
was built for traffic. Cigar-making is practically the only industry 
at Key West, and the road is intended to be the terminus of a 
great commercial port. The terminal on Trumbo island, that has 
been made by dredging out the harbor on the north side of Key 
West Island, is to have twelve large slips tor big steamers, and this 
commercial port will be developed so that the harbor will, neces- 
sarily, be improved by the removal of the few minor obstructions 
by the railroad company, if it is not done by the government. 

The railroad on the west coast of Florida is also rapidly ap- 
proaching Key West, which will be the great terminus of both 
roads, so that the lines of communication to the nearest point in 
the United States to Panama will surely become of much greater 
importance than has been hitherto conceived. 

Meanwhile the magnificent harbor in the West Channel is 
bordered on the north b yy Woman Key, Man Key and Boca Grande 
Rey, all of which belong to the United States. The writer recom- 
mended that these three keys be reserved for the navy, and the 
General Board endorsed that, excepting the largest key, Boca 
nde Accordingly Woman Key and Man Key were added t 


1 


he Naval Reservation al Key West by President Roosevelt's 
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order, dated June 8, 1908. If this is to be the West Indian aie 
base, then Boca Grande Key will be aiso necessary, Tl ree hy 
distance target ranges and a wharf have been built op Wome 
Key and are used by the marines and sailors at this station, Othe 
rifle ranges can be established on them. 

Admiral Stockton also expresses the prevailing Sentiment againg 
Tortugas, saying “ let us hope that there will be no successful . 
tempt to revive it as a station and a place for expenditure.” (Cy. 
tainly merely for expenditure no one can advocate its reyiy 


he gives no reasons for not rehabilitating it. The principles ¢ 





strategy are the same for all ages, and the strategic 


site on the Straits of Florida, as a Gibraltar, was recognized by og 


ablest statesmen of old. Jefferson Davis built Fort Jefferson, x 


Tortugas, designed to be the most formidable fort in the Unite 


States, at an expense of fourteen millions, equivalent to more tf 





double that number of dollars to-day. The fort was nearly com 
pleted, but never armed. During the Civil War it was taken} 
the U. S. Navy and garrisoned as an army post for many yeas 
Yellow fever, imported by smugglers, decimated the garrison, 

is noted as the prison where Dr. Mudd was confined after he hat 


LULL 


attended the sprained ankle of the assassin of President Line 





hiram 


Dr. Chamberlain, who maliciously attempted to infect Chiag 
with yellow fever by importing clothing from deceased yellor 
fever patients, was also confined at Tortugas. These tw 
prisoners made Tortugas notorious as a prison. The prisoners 
were deemed deserving of the severest punishment possible, § 
that Tortugas is regarded much the same as Devil's Island, wher 
Drevfus was confined. 

Now the navy has a magnificent coaling plant at Tortugas, ow 
sheds with two fine steel piers, with dredged channel 30 feet det} 


to accommodate battleships alongside these piers. This plant i 
been abandoned. but everything is in excellent condition, and @ 


coaling plant can be rehabilitated at short notice. The buildings, 


barracks and quarters are in tolerable condition, and most o@ 
casemates are in good condition. There is an ample suppy® 


fresh water (over 200,000 gallons) in cisterns, so that this wou 
he an ideal naval prison, using naval convicts to operate the ¢ 

ng plant, and, also, to do other work, as in other prisons. Escape 
from Tortugas is simply impossible, while the mere fact that nave 
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mitting offenses that would be likely to send them there. The tra- 
Stional horror of Tortugas would add much to the discipline of 
the naval service. Its magnificent climate, with constant open-air 
work for the prisoners, would improve their physical and moral 
~ondition, and the expense of their maintenance would be lessened 
because no expense would ever be incurred for heating purposes. 
The buildings are available for convicts, and would save the con- 
templated expense of building prisons at Portsmouth and Boston. 
By this means Tortugas can be revived as a means of saving ex- 
penditures. 

. If Kev West is selected as the West Indian naval base, the coal- 
ing plant at Tortugas will be a most welcome addition to the re 
sources of this base, no matter what may be done at Key West. 
This coaling plant was only completed four vear ago, at great ex- 
pense, and it is a great waste of public money to abandon it when 
it will be necessary and of great value in any war. It is 60 miles 
west of Key West, and must depend for its protection upon the 

-_ 


command of the Straits of Florida by the proposed defences on the 


outer reefs and the navy coast-defenders. These defences are 


necessary to make this base the American Gibraltar, unless we 
neglect it and allow some other power, exasperated by our over- 
bearing claims of supremacy without adequate means to support 


land took Gibraltar from 


the bluff, to take it and fortify it as En 
Spain. 
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/ 


Guantanamo is regarded by some as having a superior Strat 


teu 
site to that of Key W est, because it is nearer Colon and the dire 

ute from New York to Colon. But this route can also be ade 
quately commanded from Key West on the Key West-Porty Ric 
strategic line of force, and, at the same time, Key West commangs 
the other approaches to Colon, the Gulf of Mexico, and the Yuu. 
tan Channel. 

Guantanamo has an impressively fine harbor with command 
hills at its entrance, but its deep-water area is nothing like as ie 
modious as that of the West Channel battleship harbor at Key Weg 
Defences on these hills will protect the entrance to Guantanam 
but adequate defences can be built on the outer reefs at Key Wee 
which will protect the approaches, though the battleship anchorag 
may appear to be like an exposed roadstead, because there are m 
high hills to shelter it. An adequate and economical defen: 
would be provided by hauling up our four old double-turrete/ 
monitors, on four of these reefs, to make four efficient double 
turreted forts when imbedded on the reefs and shoals and po 
tected by earthworks. If the anchorage is safe, and defences a 
placed on the outer reefs, high hills are not necessary. Guante 
namo may be used as a small coaling station, but the followig 
reasons make it unsuitable for the West Indian naval base: 


(a) There is no labor available, and all labor would have to be imported 





is well as all material. The Cubans are incompetent for skilled mec 






labor, and in time of war labor and material would have to be convoye 


th cd 


uubled wages for this labor 

(b) There is no direct overland communication with the United State 

(c) It is in a foreign country and it will be difficult to obtain any appre 
priation from Congress for its development into an adequate base, or i 
its maintenance even as a coaling station. 

(d) It has a poor water supply. Small amounts of fresh water # 
available from distant streams, and transported in tanks across the bay 

(e) Its harbor needs considerable improvement, and there 1s no Amet- 

n trade, commerce or other interest sufficient to contribute to demat 
such harbor improvements. 

(f) The tropical climate is unhealthy, with malaria and other diseases 
so that it cannot long be endured by Americans. 

(g) It is an earthquake region, and had two shocks in 1908 

(h) Its defence would be impossible, since it is exposed to attack by # 


enemy landing on the north coast of Cuba and taking it in the reat. 
10, there 1s # 


In contrast with these disadvantages of Guantanan : 
all dt 


Kev West abundant labor that will be supplied equal to 
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mands and as good as anywhere in the country. The climate is 
euch that artificial heat is not necessary at any time, and labor en- 
iovs many advantages of Key West’s delightful climate all the 
vear round. Labor is as cheap as at any other navy yard in the 
country. 

The conservatism with which Fiske, Sims, and others have had 
to contend in the navy is still a great obstacle to our naval prog- 
ress. One of my many experiences in this respect is of interest to 
show how naval progress has been retarded by conservatism. In 
October, 1881, after some experience with the electric light, Mr. 
Chas. R. Flint, then president of the United States Electric Com- 
pany, offered to install a plant of 100 incandescent electric lights 
in the old sloop-of-war Brooklyn, fitted out as the flagship of the 
South Atlantic Station. | reported this offer t (Commodore 
Walker, and Lieut.-Commander McCalla was ordered with me, as 
aboard, to draw up plans. The plant was offered free of cost, pro- 
vided I should take charge and operate it. Everything was ar- 
ranged satisfactorily except that the engineers objected to have the 
ventilation of the fire-room impaired by the installation of a donkey 
boiler and engine in the drum room over the boiler. Chief En- 
gineer Henderson was then ordered as an additional member of 
that board, and he submitted a minority report that electric lighting 
would never be practicable, for the navy. The Brooklyn had to sail 
without the plant, but the result was that, thereafter, the Bureau of 
Navigation provided electric lights for the navy, with Lieutenant- 
Commander McCalla in charge of that department in the Bureau. 
Subsequently electric lighting was given to the Bureau of Equip- 
ment, but the successful operation of electric plants on board ship 
hy line officers resulted in the amalgamation of the old corps of 
inarine engineers. 


Conservatism and prejudice should not prevent our develop- 
ment, and further investigation of the advantages of Key West 
will probably result in making it the West [Indian Naval Base. 
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ON THE APPROXIMATE F‘ IRMULAE FOR AREAS AND 
VOLUMES, AND THEIR COMPARATIVE 
ACCURACY. 
By W. WOoOoOLSEY JOHNSON. 


1. The formule considered are those in which the area in- 
dosed between a curve y=/f(+) (where the form of the function 
is unknown), the axis of x, and two extreme ordinates, is ex- 
pressed, as nearly as may be, in terms of certain equidistant 
measured ordinates. The ordinates are usually denoted by y,, 
Yy «+++» ny, and the common interval by h, so that nm is the 
number of intervals and n/t the whole base of the area. A rule 
may be obtained for any integral value of m; those known as 

Simpson’s First and Second Rules” correspond to n=2 and 
n=}, 

Two methods have been used for deriving these rules. In the 
first, or difference method, the origin is taken at the foot of the 
initial ordinate, y,, the function f(#) or y is then expressed in 
terms of the initial ordinate and its differences, Ay, A*y, A*y, etc. 
(corresponding to Ar=h), by putting x for mh in the usual in- 
terpolation formula 


a a 901 a ew m1( ntL—1)(m—2) 
Y=), + mAy+ A*y-+ Ay +4 
2 . 2.3 : 


We thus obtain 


r= — - 2a) ’ hy a2 AS os 8,, 
y=9,+ * ay+* ha A*4 , e—3hx*? + 2h?x A*4 
; a = h® 2.3 
“tegration of ydx between the limits 0 and nh will now give the 
area, 


=e a ® n n’\  A*y ; A 
A=nhy,+ hay re , poy. (* 34 s\p St 4 (1) 
3 2 2 4 6 *“* * . 


hrsitee value of n, the differences, Ay, Ay, etc., up to A"y 
inclusi sive, can be expressed i in terms of the ordin: ites y.. SS ee 


y oy ° 
"sx Hence, making the substitutions and aoutestl ng higher 
48 














760 APPROXIMATE FORMUL# FOR AREAS AND VoLumes 


differences, we have the best rule attainable from the given dat 
: . la, 
For example, when n=2, we have 
Ay=V.—Vip A*y=V,—2y.+4,, 
and the first three terms of equation (1) give 
. h 
A= 
3 
which is Simpson’s First Rule. 


(Vit 4Vot V3); 


The general equation (1) is given to the term in A*y inclusive 
in Boole’s Finite Differences, 2d edition, p. 46. 

2. In the second method, usually called Cotes’ or Newton's 
method, the equation of the curve is assumed to be of the form 


y=A+Br+Cx’? - .... +L » + ae 


in which the (#7 + 1) constants are so determined that the curve 
passes through the extremities of the (#+1) measured ordinates, 
Since the function in equation (2) is that for which the differ- 
ences higher than the nth all vanish, the area determined by this 
approximating curve is the same as that obtained by the first 
method. The rule for each given value of m is obtained by elimi- 
nating from the result of integration the constants A, B, C, ete, 
by means of the equations connecting them with the measured 
ordinates. The rules for all values of up to 10 were given by 
Roger Cotes (1682-1716) in a postscript to one of the “ Opus 
cular,” published with the Harmonia Mensurarum, by his succes 
sor (as Plumian Professor at the University of Cambridge) in 
1722. 

Cotes states in this postscript that he obtained the proposition 
by means of which he derived the coefficients in the equation of 
the curve in 1709; and that he afterward learned that a similar 
proposition had been given by Newton. 

The rules are given by Cotes in the form of products in which 
one factor is the entire base; the other factor is therefore the 
average or mean ordinate. In each expression the coefficients of 
the ordinates are fractions reduced to a common denominator 
The numerators for the values of up to n=6, are as follows: 


For n=2: S. & & 

“ amg » & 3 I 
n=4 7> 32, 12, 32 ys 
e226 19, 75, 50, 50, 75 IQ. 


m=6: 41, 216, 27, 272, 27, 210, 41. 
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The denominator is in each case, as would be expected, the sum 
of these detached coefficients ; so that we may regard the coeffi- 
cjents as the weights to be given to the several ordinates in finding 
the most probable value of the mean ordinate. 

Bertrand, in his Calcul Intégral, p. 333, gives a method of 
btaining the coefficients (in fractional form), based upon La- 
grange’s interpolation formula, which expresses the equation of 
the curve directly in terms of the known ordinates y,, y, 

y,.,. He also gives the numerical values of the coefficients up 
tonz1o. Carr, in his Synopsis, gives the details of this method, 
together with the coefficients as recalculated by himself, correcting 
two errors in Bertrand. Carr seems not to have seen Cotes’ 


table of coefficients, for he does not mention the fact that tl 


wy are 
all correctly given by Cotes. 

3. The accuracy of the results depends primarily, of course, 
upon the number of measured ordinates employed. But, even 
when n=4, the multipliers given by the exact rule are, for prac- 
tical purposes, inconveniently large ; so that it is customary, when 
n=4, to make a double application of the rule for n= 2, thus giv- 
ing the multipliers 

LL & & 4.2 3 
and dividing by 12 for the mean ordinate. These numbers 
roughly present the ratios of the true coefficients for »=4; but 
one of the tests given below will illustrate the greater accuracy 
which would result from the use of the true coefficients for n= 4. 

So also, in the case of six intervals (that is, when seven ordi- 
hates are measured), we may use the multipliers 

£4834 8a 4 1 


© 


or aS Vay BS Be 
derived respectively from the rules for »=2 and for n=. 
It is in fact these extensions of the rules for n=2 and n=3 to 


nitinie ’ e 4 . @ . 
muitiples of 2 and of 3 respectively that are properly called Simp- 
son's Rules. They were published by him in his Mathematical 
issertations in 1743. 


Thomas Simpson (1710 1761) was a self-taught mathematician. known 
in early life g 


(tl 


g ie “ Oracle of Nuneaton”) Merrifield, in 
4 paper quoted below, incid ntally speaks of the exact rule for seven ordi 

— as “given by Stirling first, and afterward appropriated by Simpson.” 
I have not seen Simpson’s work, but I have no doubt that Merrifield’s 


lan \ i ius ’ fy °c ’ 
Guage is unjust to him: for La grande Encyclopédie says of Simpson’s 


S an astr 
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1. Cotes’ method of deriving the rule for n intervals Suggests 
the idea of an approximating curve, and it has usually been state) 
that this approximating curve is a parabola of the nth degre 
This corresponds, as we have seen, to the assumption, in the other 
method, that A"**y must be neglected. But when, in proving 
the rule for n=2, the origin is taken at the foot of the middle 
ordinate, it is readily seen that the parabola mav be assumed of the 
third degree, thus: 


v=A+Br4+ Cx? + Dz’. (3 


The reason is that the coefficient D will (with this position of the 
origin) occur neither in the expresssion for the area nor in that 
for the sum of the extreme ordinates. Since the conditions tha 
the curve shall pass through the extremities of the ordinates y, 
y, and y, are not sufficient in number to determine the values of 
A, B, C and D, there exists an infinite number of cubic parabolas 
of the form (3) which fulfil the conditions: moreover these 
curves all determine the same area; namely, that given by the 
rule for n=2. In other words, the approximating curve for this 
rule enjoys one degree of freedom, and it may very well happen 
that the parabola which approximates most closely to the given 
curve is not that in which D=o. This fact has an important 
bearing upon the comparison between Simpson’s First and Second 
Rules when »=6 or a multiple of 6. Here the approximating 
curve consists in the first case of three, and in the second case of 
two, arcs of cubic parabolas. But in the first case, the arcs which 
pass through the extremities of y,, V2, V;, and Of V5, V4, Vs, TESpee 

sepce by 
each, be assumed to have a common tangent at the extremity of y 
The same thing happens at the extremity of y,; so that the three 
arcs have common tangents at their points of meeting, and the 
whole curve may be called a smooth curve passing through the 
given points (still possessing in fact one degree of freedom 
On the other hand, the curve corresponding to the Second Rule 
consists of two fixed cubic arcs meeting at the extremity of % 
and not having a common tangent. It is reasonable to conclude 
that the smooth curve will in most cases give a better approxime- 


~ 


ae 


Rule that the first idea had been published by Gregory in his Exercitahows 
Geometrice, 1668; and also that it would be the least of Simpsons wom 
if it were indeed his, “ mais il déclare lui-méme qu'elle a été trouvee® 


Newton et perfectior ee par Moivre et Stirling.” 





be 





uggests 
n stated 
degree, 
€ other 
proving 
middle 
d of the 


jw 


n of the 
in that 
yns that 
lates ¥,, 
alues of 
arabolas 
rt these 
by the 
for this 
happen 
e given 
1portant 
Second 
‘imating 
case of 
§ which 
respec 
ssed by 
ty of | 
he three 
and the 
ugh the 
eedom 
nd Rule 
y of 9 
onclude 
roxima- 
citationes 


is works 


yuvee par 








ApprOXIMATE FORMUL.E FOR AREAS AND VOLUMES. 


tion than the broken curve. These considerations induced me, in 
1881, while preparing a text-book on the J/ntegral Calculus, to 
make some tests which supported the conclusion that the First 
Rule should give the better results.” 

« I have since found that C. W. Merrifield had published this 
conclusion in 1865. He says, “ It is a generally received notion 
that Simpson’s First Rule belongs to the common, and the Second 
to the cubic, parabola ; and further, it is by no means an uncom- 
mon inference that the Second Rule ought to give more exact 
results than the First.” He then compares the results of the two 
rules in the case of six intervals with that of the true rule for 
1=6 by expressing each « f them in terms of the differences. He 
fnds the divergence from the true rule, in each case, to begin at 
the coeficient of A°®; but the error is about twice as great in the 
case of the Second Rule—a conclusion fairly borne out by the tests 
given below. 

6. In 1854, Thomas Weddle, in a paper published in the Cam 
bridge and Dublin Mathematical Journal, Vol. IX, p. 79, after 
deriving the general rule in terms of differences [equation (1), 
above], and substituting »—6, proposes, for simplicity, to change 
the coefficient of A® from +! to 2 3. The result, when ex- 

140 140 1O 
pressed in terms of the ordinates, presents the very simple multi 
pliers 
[, 5, I, 0, I, §, 1; 
so that the approximate area is 
B 
20° Yi F 5V2 T V3 FOV"E TVs T5VeT Iz) 
where B is the whole base. 
Weddle remarks that the error, '  A*, must be very small, 
140 
because, “in finding the area of a figure by means of seven equi- 
distant ordinates, we must suppose sixth differences constant ”’ ; 
and he concludes that “this rule will give the exact area when 
ith differences are constant (so that the sixth and subsequent 


SA toes : . poy , ’ ’ 
A test is given in Williamson’s Calculus, which, on account of errors 
m computation, seems to support the contrary conclusiot 


t On the Comparativ: Value of Simpson’s [wo Rules, nd o1 Lt 


Wooley’ Tr ; ; ; - 
ooley s Rule, Transactions of the Institute ¢ / Naval Architects, Vol. V1, 
P. 40. 
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differences vanish) ; while it differs (in excess) from the tne 
value by only A® [multiplied by /, which is one-sixth of i 

" 140 ; me 
, when sixth (or even seventh) differences are gp. 


whole base | 
stant.” 

The words enclosed in parenthesis refer to the fact that Weddle 
had computed the coefficient of A* and found it to be zero, Bogle 
in reproducing Weddle’s work (Finite Differences, 2d ed., p. 47 
says “it is remarkable that the coefficient of At * * * would fy 
found to vanish.” The fact indicates, of course, that the rule for 
n=6 is exact for the parabola of the seventh degree, just as tha 
for m=2 is exact for the cubic parabola. In accordance with th 
fact last mentioned, the coefficient of A*y in equation (1) van 
ishes when n=2. So also the coefficient of A®y would be fount 
to vanish when n=4. 

In comparing Weddle’s Rule with the true rule for n=6 in 
which the multipliers are 

41, 216, 27, 272, 27, 216, 41, 
of which the sum is 840, we observe that reducing Weddle’s w 
efficients to the same denominator, the numerators become 

42, 210, 42, 252, 42, 210, 42. 
Hence the difference between the mean ordinates as computed 
[— (vy, +47) +6(y2+¥e) —15 (3 +4s) + 20%) 


[he product of this expression by the whole base 1s, in fact, We 


dle’s rejected quantity —'- A*y.h, where h is one-sixth of i 
‘ ~" 40 
base. In the tests given below, I have obtained the mean vali 


in accordance with the true rule, that is Cotes’ Rule for six mitt 
vals, by applying this expression (which 1s written above im i 
. » . . ‘ . r I15'e Due 
form of a correction to be added) to the result of Weddle s Rule 
NUMERICAL TESTS OF THE AccuRACY oF Simpson’s Two Ru 
WeEDDLE’s AND Cotes’ RuLes FOR AREAS. 


- The onlv wav to test the accuracy of the rules 1s to # 
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. ly ¢ (it 
them to an area of which the exact value is known, the values 
the ordinates being first computed from the given equation a 


: . . « : . nich te 
curve. In doing this, it is necessary to avoid cases im which 8 
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curve approaches at an} point perpendicularity to the axis of #. 
First Test—To compare Simpson’s Rule with the true rule or 
Cotes’ Rule for four intervals, let us take the half area of the 


sinusoid, y=sin x; that is, the result of integration from 0 to 


- 


The area is unity, and the base is—, hence the true value of the 


mean ordinate is, to seven decimal places, 
— 0.6366108. 


The five ordinates are 0, sin 224°, sin 45°, sin 67%4°, and I. 
Using the multipliers 1, 4, 2. 4, I and dividing by 12, we find, for 
Simpson’s mean value, 


0.6367125; error in 7th place, 927 


27. 
Using the multipliers 7, 32, 12, 32, 7 and dividing by 90, we find, 
for Cotes’ mean value, 


0.6366219; error in 7th place, 21. 


Here the error of Simpson’s Rule is 44 times as great as that 
of the true rule. 

Second Test—Using the same area with six intervals, the seven 
7 75°, 90°. To 
compare Simpson’s two rules and Weddle’s Rule: Using the 
multipliers 1, 4, 2, 4, 2, 4, 1 and dividing by 18, Simpson’s First 
Rule now gives 


ordinates are the sines of 0°, 15°, 30°, 45°, 60 


0.6366365 ; error in 7th place, 167 
The Second Rule, using the multipliers 1, 3, 3, 2, 3, 3, I, gives 
0.9399577  €TTOr, 379. 
Weddle’s Rule, using the multipliers 1, 5, 1, 6, 1, 5, 1 and dividing 
by 20, gives 
0.0300195 ; error, — 3. 
The error of Sim eS ~~ ee 
or of Simpson's First Rule is reduced to less than — py 
5 
the en -_ 2. 4: . er : _ . 
tie employment of six ordinates in place of four. The Second 


) . ~* ‘ 
Rule gives an error over twice as great as the First. But the 


error of Weddle’s Rule is less than —'~ of that of Simpsen’s First 


50 
Rule. 
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The correction to Weddle’s Rule to produce Cotes’ Rule for six 
intervals would in this case extinguish the error in the sevent 
decimal place. But, carrying the work to the ninth place, I foun 
Weddle’s error in that place to be—250, and the value of the cor- 
rection to be + 266, so that the error of Cotes’ Rule is +16 ip the 
ninth place. 

Third Test.—Using the rectangular hyperbola ry=1, the 
"dx _ 


t 


ares 
area 


between the ordinates for r=1 and *+=2 1s f log, 2; and since 
e/ } 


the base is unity, this is also the value of the mean ordinate 

Usi y > 4 rval } . di P aw 12 6 I 
sing I2 intervais, the ordinates are I, . See ee The 
Ss 7 2 


true value to ten decimal places is 
loge 2=0.69314 71806. 
By Simpson’s First Rule, we find 
0.69314 86622; error in 1oth place, 14816. 
By Simpson’s Second Rule, 
0.09315 04008 ; error, 32802. 
By Weddle’s Rule, 


0.09314 72233; error, 427. 
By Cotes’ Rule, 
0.69314 71889; error, 83. 


Again, the error of the Second Rule is more than double that a 
the First. But Weddle’s Rule, which is equally simple in applice 
tion, reduces the error to about three per cent of that of the Firs 
Rule. 

Fourth Test—Using the logarithmic curve y=log, 4, the ar 
between +=1 and +=7 is |’ ydr=7 log 7—6, and the base is 6 


which gives for the average ordinate the value 


> >? 
1.27023 


i) 


7 . . . ] 
Using six intervals, the ordinates are 0, log 2,...+ 54 
which can be taken from a table of Naperian logarithms. 


3 


results are: 
By Simpson’s First Rule, 


1.20927 ; error, 00006. 
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By Simpson’s Second Rule, 

1.26859 ; error, —.0O0164. 

By Weddle’s Rule, 

1.20981 ; error, —.00042. 

By Cotes’ Rule, 

1.20089 ; error, .00034. 

Comparing this with the second test, where also 6 ordinates 
were employed, we notice that the errors are relatively very much 
larger, especially for the better rules. This appears to be due to 
the fact that the differences of the logarithmic function decrease 
with remarkable slowness. 

Fifth Test —Using the same curve, the area between the ordi- 
nates for r=2 and r=8 is |° log x .dx=22 log 2—6, which gives, 
for the mean ordinate, the value 

1.5415397; 
and the ordinates are log 2, log 3, ...., log 8. The results in 
this case are: 

By Simpson’s First Rule, 

I.5413032; error, 0001705. 
By Simpson’s Second Rule, 
1.5411996; error, —.000340I. 
By Weddle’s Rule, 
1.541494I1 ; error, .0000459. 
By Cote’s Rule, 
1.5415090 ; error, —.0000307. 
These tests agree in indicating the very great advantage that 


would result, with no increase of labor, from the use of Weddle’s 


Rule, 
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VOICE PIPES. 
By Nava Constructor E.titiot Snow, U. S. Navy. 


1. About the middle of February, 1909, a board was appointed 
at the Navy Yard, Boston, to conduct further experiments with 
voice tubes for fire-control purposes. The board consisted of 
Commander J. F. Luby, U. S. N.; Naval Constructor Elliot Snow, 
U. S. N.; Lieut.-Commander F. L Sawyer, U. S. N.; Lieut.- 
Commander J. H. Holden, U. S. N., and Assistant Naval Con- 
structor H. S. Howard, U. S. N. 

2. The board was furnished, for its information, with various 
papers and reports from the fleet on the subject of voice pipes, 
which were the results of a study of this question for more than 
ayear. It has seemed desirable to me to record the results of the 
board's work in permanent form, not, however, with a view to 
considering the question as finally disposed of, but simply as 
being brought up to date. Accordingly the following data was 
compiled for publication, with the permission of the Navy De- 
partment. It represents the combined efforts and thought of 
S. Naval Service that 


individual mention has not been attempted. 


such a large number of officers of the 1 


7 


3. L consider it logical to deal with the question in chronological 
order, and accordingly the following extracts of early correspond- 
ence connected with the tests to determine the efficiency of voice 
pipes are given. 

4. The data is in such form that I think it can best be presented 
by subdividing it as follows: 

(A) Extract of early correspondence connected with tests 
determine the efficiency of voice tubes, and the experiments and 
reports made in connection therewith, extending from February 
19, 1908, to May 25, 1908. 

(B) Tests to determine the efficiency of voice tubes and reports 
m connection therewith, extending from January 8, 1909, to th 
appointment of the special board on February 13, 1909 








‘/ 


(C) Results of the board’s experiments, extending from th 
date of the appointment of the board, February 13, 1909, Up to and 
including its final report, which was submitted on March 22 vale 

(D) Extracts from miscellaneous correspondence bringing the 
information up to date since the board submitted its final report 

(E) As a supplement to (A), (B), (C), (D), there will be 
found a series of photographs and plans at the end of the artic: 

5. Under division (C), which deals with the work performed 
by the Voice Pipe Board, the following subdivisions haye bee 
incorporated : 

(1) Principles involved in the transmission of speech by yoice 
pipes. : 

(2) Outline of experiments laid out by the board for the further 
investigation of the subject. 

(3) A description of 17 experiments. 

(4) Report of Lieutenant Cyrus R. Miller, U. S. N., writtenin 
\pril, 1908, together with transmitting letter of the commander 
in-chief. 

(5) Extracts from a letter of Lieutenant Robert W. McNeeh 
U. S. N., outlining experience gained on the U. S. S. Lowision 
when using voice tubes in battle practice, November, 1908. 

(6) A list of the voice pipes on the U. S. S. Vermont, which 
gives the location of the points connected by voice pipe, the ap 
proximate total length of the pipe, in feet, the number of sweeps, 
the number of elbows, and the size of the pipe. 

(7) The board’s three reports. 

(8) Report relative to flexible tubing. 
6. The most important point in connection with division (D 
f flexible voice tubing. While! 


is that which involves the use « 
feel satisfied that the recommendations of the board to use I-ind 
garden hose, 9-ply, will result in a thoroughly efficient material 
for flexible voice tubes of small diameter, it appears to me tha 
a thorough trial of the flexible metallic tubing described in experi 
ment No. 17, or of a similar product, originally developed 
France, and now handled by a company in Philadelphia, should 
be tried in competition with the garden hose, on one of the battle 
ships, preferably the flagship, where it will come under the > 
servation of the fleet ordnance officer. 

7. In conclusion, it is to be hoped that those of the serve 
actively interested in this matter will supplement this article 
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giving their more recent experiences obtained with voice pipes, 


an 
heen brought up to date by reason of the board’s work. 
@ With the information contained in this article, there should 


| particularly after the use of the various systems that have 


no longer be any criticisms or comments based upon individual 
views unsupported by actual practical experience, as it will be 
observed, after reading over some of the reports contained in this 
article, that the criticisms and suggestions made for improve- 
ment were based on erroneous ideas of the principles involved. 


(A) Extract OF EARLY CORRESPONDENCE CONNECTED WITH 
Tests TO DETERMINE THE EFFICIENCY OF VoICcE TUBES AND 
rHE EXPERIMENTS AND ReEporTS MADE IN CONNECTION 
THEREWITH, EXTENDING FROM FEBRUARY 19, 1908, TO May 
25, 1908. 

The naval constructor at the Navy Yard, Boston, on February 
19, 1908, requested authority from the Bureau of Construction and 
Repair to conduct a series of experiments to determine the effi 
ciency of various sizes of voice pipes, varying in diameter from 
¥ inch to 1 inch, these experiments to be made with both straight 
pipe and with elbow connections, to represent as nearly as possible 
actual conditions aboard ship, and later, if found advisable, to 
install an experimental circuit throughout quite an extended dis 
tance on the U. S. S. New York, to determine whether or not 
under actual working conditions, when there is hammering and 
much noise, voice pipes could be successfully used. 

The tests were also to include tests of the various forms of 
receivers and mouthpieces, also elbows. and also to determine 


seal on Pan! 


whether or not, by lagging the pipe where passing through bulk- 
heads and hangers, the efficiency could be increased. These tests 
were to be carried out in detail by Assistant Naval Constructor 


H. S. Howard, U. S. N., as a part of his thesis work at the Massa 


chusetts Institute of Technology, the « xperiments, however, being 
under the supervision of the naval constructor. 

The Bureau of Construction and Repair on March 14, 1908, 
in its letter No. 1837-A 80, desired, before authorizing the ex- 
penditure involved in the tests, to be supplied with a report in 
detail as to the methods to be employed. 

Un March 19, 1908, in letter No 164, the naval constructor 
Submitted the details. as far 


as then possible, of the proposed 


S 
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‘oo 


method of conducting tests to determine the efficiency of voir 


tubes, as follows: 
2. The method of carrying on the tests for which auth rity was re 
quested would be to a certain extent progressive, but 


involved is this: for short distances 


the general ide 
be communicated with, and possibly 
through longer distances, very much smaller voice pipes can be used ms 


as efficiently as the larger pipes now required. In short, there would; 





e some reasonable relation between the size of the pipe and the dis 


to | 


over which communication is desired And it is known that there is ox 





an actual translation of air from one end of the voice pipe to the othe 
that of course it is simply the sound orm which travels And 
by using smaller pipes and getting relat much easier bends. sound 
wave form can be reasonably preserved, the voice pipe will be more & 


cient, particularly if one uses at the receiving end a receiver somewhat jy 
the form of a surgeon’s stethoscope 

3. From the preliminary experiment on two pipes rigged up between the 
drafting room and one of the assistants’ offices it is shown clearly th 
ternal noises will not seriously affect the transmission of sound unless the 
source of the noise is in direct metallic contact with the tube. This leads tp 
the idea that if the voice pipes can be made small enough and suitably ine 
lated where they pass through bulkheads or hangers, that the gener 
| - 


ye communicated to the voice pipes by direc 


noises aboard ship cannot 
metallic contact and hence greatly increase the efficiency of that form 
communication 

4. In order to obtain a uniform intensity of sound probably three o 


} Gret 


four kinds of instruments would be used: first, a watch; second, a 





nome; third, an electric bell; and of couse, fourth, the transmiss 
human voice, always assigning the sam perators to assist the expen- 
menter. 

3. It would be possible in leading the pipe in the building proposed to ca 
it through several metal diaphragms at different points which, ina 
would represent the condition of the pipe where it passes through 
heads. And then, by suitably designing insulated stuffing boxes, # 


whether or not the interference caused y transmission through these 


metal diaphragms could be suitably eliminated 


6. With regard to the transmission end of th 
form of the mouthpiece into which one speaks, it would seem as though 


voice pipe, that 18, the 


if external air vibrations could be excluded from entering while speaking, 
that the vibration set up by the voice would have had a very much better 
chance of carrying properly and being better understood 

7. The location is such that both straight lengths of pipe ¢ uld be i 
stalled and also the points could be connected by a reasonable number a 


ight-angled elbows and in a measure the efficiency in a qualitat 


could be measured 


“y 


8. So much criticism has been recently made concerning the emceny 
- ‘ | } 


. heme tne 
voice pipes in connection with fire cont: systems it I should think 
small amount of money involved in carrying these experiments we 
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yas less than $500] would be well worth expending if there was any like- 
thood of improvement, for as matters now stand aboard ship, voice pipes 


are practically useless underway, and almost useless in port where thx 
4 


points to be communicated with are separated by any great distance with 


many turns. 
; size of flexible tubes and the latest devised form of head 
9 The present size OI Nexivit < F l I ad 


pieces are SO heavy and cumbersome that I feel quite sure they could not 
be carried by a gun-pointer for any length of time without his becoming 


greatly fatigued. 

10. Of course the telephone, theoretically, is the ideal way of communi 
cating, but the practical difficulties of excluding the transmission of sounds 
other than the orders to be communicated have proved exceedingly difficult 
to overcome. It is, of course, a question whether or not this voice-pip¢ 
scheme would not meet with the same obstacles, although perhaps to a 


less degree. 
11. It is a comparatively easy matter to arrange the stethoscope receiver, 
using for the purpose an ordinary physician’s stethoscope, so that each 


person who may be called upon to use the voice pipe can have his own 
individual ear tips and carry them in his vest pocket, inserting the receiv 
ing end of a stethoscope when receiving a message and removing it when 
necessary to speak in the tube. 

The bureau, upon receipt of this outline of work, authorized the 
tests, on April 10, 1908. The tests were then proceeded with, and 
a preliminary report was forwarded under date of May 25, 1908, 


as follows: 


PRELIMINARY REPORT ON TESTS ON STRAIGHT LENGTHS O01 
VOICE TUBES. 

The preliminary tests on the voice tubes were made on straight 
pipe of six sizes of inner diameters: 5/16-inch, 9/16-inch, 34-inch, 
13/16-inch, 13-inch and 17g-inch. The last three were regular 
tubing, but the first three were steam engineering piping, and 
consequently heavier. The tests were made in the loft of Con- 
struction and Repair Building No. 24, in one corner of which 
i$ an unused office, which was used as a sound-proof station. 
The pipes were led from inside this office through the wall, and 
up by a gentle curve to the level of the wooden hangers, just 
below the beams, and from here led along the length of the loft. 
The tests made were progressive, testing all six pipes at a certain 
length, then adding 24 feet (two sections) and repeating the tests, 
and so on, and thus gradually eliminating the smaller diameters of 
pipe. For testing, two forms of mouthpieces were used: 
| \1) A combined mouth- and earpiece on the principle of the 
stethoscope designed by Naval Constructor E. F. Eggert, U. S. N. 
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(a photograph of which is appended, marked Fig. 1), brass op. 


ical reducers being used to connect this to the smaller size nt 


pipes. 














Fic. 1.—ComBINED TRANSMITTER AND RECEIVER, PLAN 1537 EQ 


(2) Brass cones, 2 inches in diameter at large end, the smal 
end connecting to the pipe to be tested; these simulated the « 
dinary form of mouthpiece found on board ship. 

The method of making the tests was as follows: An observer 
was stationed at each end of the pipe and conversation was @ 
ried on in natural tones. This was done for each pipe, (1) using 
the headpiece, with no external noises, and a comparison obtained 
(2) without the headpiece, with no external noises; (3) with th 


headpiece, while the pipe was struck rapidly with a piece of me 








brass oon. 


T Sizes of 


7 Eg 
the smal 
od the or- 


1 observer 
| was Cal 
(1) using 
obtained 
) with the 
of metal 
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and (4) without the headpiece, while the pipe was struck rapidly. 
Finally, two pieces of metal were pounded with hammers, one 
near each observer, and the effect of this was observed: (5) with 
the headpiece ; (6) without the headpiece. 

The following tables of results were obtained for the distances 
recorded, and to express the facility or difficulty with which com- 
munication could be held through the pipe the following notations 


are used: 


D.—Destroys sound, cannot hear G.—(Sood. 
V.P—Very poor. V.G.—Very good. 
P.— Poor. E.— Excellent. 


F.—Fair. 


No noise. Striking pipe. Sound outside pipe. 
Ineer Lae -_ ———— a 
diam. Through Through Through Through Through Through 
mouthpiece. cone. mouthpiece. cone. mouthpiece. cone. 
r 5/16 G. F. D. D. D. D. 
9/16 V.G. G. P F. D. D 
wrt 3/4 V.G. G. G. F F F. 
13/16 V.G. V.G. a. G G. G 
] 3/8 E. E G. G. G G. 
1 7/8 E. E. V.G. E E. E. 
r 5/16 Pe rr D D D D. 
9/16 P. P. D. D. P P 
wa} 3 V.G. G P. D G P. 
~~ | 18/16 V.G. V.G P P. G. G 
1 3/8 V.G. V.G, F. G v.G. V.G 
1 7/8 E. E P. E. E E. 
r 5/16 
9/16 cece , wenn 
% ft.- a4 V.G. V.G. P F. F. G. 
13/16 V.G V.G P. I F G. 
] 3/8 V.G. V.G Pp V.G G. V.G 
1 7/8 E. E P. V.G E. I 
5/16 
9/16 a “4 ; 
were. 4 V.G. V.G, D. D. V.P. V.P. 
13/16 V.G. vV.G. D. VP. V.P V.P. 
1 3/8 V.G. E. D. V.G. P G. 
1 7/8 E. E. G V.G G V.G 
r 5/16 
9/16 j 
wit. 3/4 P. P. D D. D V.P 
1 F. KF D. P. D. P. 
. ue V.G. V.G. D V.G. V.G. V.G 
. G. E G. E. V.G. E. 
r 5/16 
ove a cose 
ft a/4 VP. # . D D. D D 
me CO«»P. P D V.P. D. V.P. 


1 3/8 V.G, E 
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RESULTS OF TESTS 


From the preceding tables it is seen that the 5/16-inch Dine 





is too small to be used even at the short distance of co feet 


e 


9/16-inch pipe being the smallest to give good results a this 
distance, and even this pipe seems rather small, when the we 
of the next larger sizes are compared with it. The limit of the 
34-inch pipe is reached at 120 feet, for communication with » 
external noise, and that for the 13/16-inch, of course, at pre. 
tically the same point. These results only apply with practical 
no external noise. 

The effect of striking on the pipe, which is similar to th 
effect that would be produced where a pipe goes through a bulk. 
head and makes a tight fit, and the bulkhead is caused to vibrate 
from some cause, is much greater in the small than the large pipes, 
destroying the sound in all the pipes up to 1%-inch. Through 
the 1%-inch and 2-inch pipes communication was not interrupted 
by this, except when the combined mouthpiece was used. It is 
believed that this can be overcome to a considerable extent 
insulating the pipes at bulkheads and hangers, and in the subse 
quent tests to be made different methods of doing this will k 
tried out. The effect of noise being communicated by bulkheads 
was also shown in the part of the tests where metal was struck 
near the observer. At the station within the office previously met- 
tioned, the pipes all went through the wall, making rather a 
tight fit, and the metal struck by the hammer was in metallie 
connection with the floor. It was found that communication was 
much more difficult to hold in this case than when the meta 
was held in the hand and struck, though the noise produced wa 
apparently the same, showing that the vibration was conducted 
} 


through the floor and wall to the pipe. 


As a summary, the following distances were the greatest # 
aight 


which the pipes of the given diameters were effective with str 


leads: 


Diameter. Distance. 
9/16” 50 ft. 
4” 120 it 
13/16” 14 ft 


If these results are plotted, as shown in Fig. 2, and a stage 
line drawn through them, we get a line the equation o! which 
' ¢ : sn oimcnes a 

-= ,00311y + .425 where x = diameter of pipe in inches # 
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y= distance in feet throughout which communication can be held. 
Comparing the combined mouth- and earpiece and the ordinary 
brass cone, the following is an advantage of the former—greater 
convenience, as the person speaking does not have to put his 
mouth and ear alternately to a tube. The great disadvantage is 
that the ear tubes, being inserted well into the ears, are so sensi- 
tive to sound that external sound, as striking the pipe or making 
noise near the observer, seems to overpower the sound going 
through the pipe and destroy communication. It is believed, 
as mentioned before, that this condition could be relieved to a 
ereat extent by insulating the pipes. 

: Attention is here called to the concluding sentence of this pre- 
liminary report: “It is believed, as mentioned before, that this 
condition could be relieved to a great extent by insulating the 
pipes.” This belief was later dispelled, and the idea shown to 
be erroneous, both as a result of the shore experiments and from 
actual experience reported from the fleet. 


Tests TO DETERMINE THE EFFICIENCY OF VoICE TUBES, 
AND REPORTS IN CONNECTION THEREWITH, ExT! 
January 8, 1909, TO FEBRUARY 13, 1900. 


NDING FROM 
Two Reports. 
REPORT OF JANUARY 8, 1909. 

. Howard, U. S. N., was 
connection with these tests until 


As Assistant Naval Constructor H. 
not able to resume his work i 
February, Ig09, tests were carried on in the meantime under the 
naval constructor, and the results of these tests were reported as 
IOUOWS: 


3. The principal tests that remain to be made are as follows 4 re 
out the actual installations of voice pipes on the U. S. S. New York while 
work is going on (in some of the runs it will be possible to get a fair 


comparison between the efficiency of 2-inch tubes and 3-inch tubes); and 
(b) test the necessity and practicability of insulating the voice tubing to 
climinate interferences due to vibrations communicated from the hull 
structure. 
Bs. There are forwarded. as a part of this report, eighteen photographs 
Only the eleven most important are het n and included in the article.] 
‘E” combined receiver and transmitt 
Telephone headpiece. 
S” transmitter with rubber tubes attached but without headpiec: 
Y.” combined | headpiece on operator. 
’ transmitter on operator in position for s 
” transmitter in position for receiving 


nn = 
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tube will transmit quite as we s the bell-shaped mouthpieces of difere: 
torms, with the proviso that the voice is not muffled by being placed to 


close to the mouthpiece or to the open-ended tube. The main value that; 
mouthpi has is to prevent having to speak against a sharp edge ani 
possibly cutting the mouth, and the psychological effect that a mouthpiece 
has in making one naturally draw near to it to speak. (See experiments 
sheets Nos. 13 and 14.) 

(F) Angle of Cone Reducers or Expanders of no Material Consegquen: 


Where reduction in size of piping tak I e, aS in the case of us 
g 





¥%-inch or I-inch garden hose as a flexible terminal, no difference can } 


detected when reducers of various angles are used. The same applies wher 


these cones are used as expanders. (See experimental sheets Nos. 1 and 
i8 
7. 3 questior t flexible voice tubing was made the subject of renor 





~ 


of this office in a separate letter, No. 164, dated December 209, 1908 Th 


tests that were conducted in connection with this point were almost wholh 
with garden hose of an inside diameter of %4 inch (see experimental sheets 
Nos. 6, 10, 11 and 12), and attention is invited particularly to sheet No. 2 
A 


t the ‘ 


nipple projects beyond 





difference of 1/16 inch in the distance: 


the ear disc, which can result from greater or less pressure of the ear pi 





against the ear, makes a distinct difference in the receiving. On sheet N 
11 it will be observed that for lengths of hos f 
practically no detrimental effect on the receipt of sound can be perceived 
Hence, for ordinary lengths of flexible hose, this size of hose woul 
efficient 

8. With reference to the question of the efficiency of the voice pipes a 
involved by the diameter of the pipe (see Section D, c), attention is invited 


to the first preliminary report, submitted May last; also to sheet No 





23, and to the report of Naval Constructor J. G. Tawresey, previousl 








cited. I am satisfied that, with proper receiving headpieces, the following 
sizes of pipe will be thoroughly efficient over the lengths indicated. It 
not seem advisable t lopt great vari f diameters of tubing for the 
sake of 1 re theory. 

For lengths of pipe not exceeding 100 feet, 1-inch tubing will serv 

For lengths from 100 to 300 feet, 2-inch tubing 

For lengths exceeding 300 feet, 3-inch tubing 

It may develop from the practical experiments on the U. S. S. New 
that 3-inch tubing is too large and that for the longest lengths ot voit 
tubing that are likely to occur in a v ch tubing w See 


lengths of pipe for the various size tubing, that the tests were condutks 
under th st favorable conditions, absolute quiet being required, #@ 
most of tl ests iducted with the tubing insulated from the lot oo 


by means of battons, having 1-inch hair felt nailed to them. It is also® 
that the lengths and sizes given are considerably in excess, as regarés 


smaller sizeS, of those stated by Naval Constructor J. G. Tawresey, @* 
report, as being satisfactory; but, on the whole, I think the statements ® 


nservative and safe 
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9. With regard to taking branch voice pipes off a main voice pipe, see 
sheets Nos. 7, 8, 9 and 19. he practice of fitting expensive switches where 
branches are taken off, I believe to be totally unnecessary. 

10. With regard to the proviso throughout this report as to proper re 
ceiving headpieces, I believe that a modified telephone headpiece is the best 


one to use in connection with flexible voice tubing. Where fixed mouth 
nieces are fitted to voice pipe terminals the most satisfactory and simple 
= 


system to use is that of providing short “ IT” tubes, which a person can 
| 


he can a lead pencil, and fitting t 


carry in his pocket as easily as his onilinane 
nouthpieces with small nipples 

1. It seems safe to predict that most of the voice pipe installations 
aboard our vessels can be made entirely satisfactory by the simple means of 


providing telephone headpieces and “ T” tubes without altering the size of 
Is 


Or eipows 


the piping and without attempting to eliminate any sharp ben 
the piping ithout a ing t j [ 
from the several leads. Installations in turrets may have to be excepted 


from this, and it would now seem as though I-inch garden hose may suffic 


2. With regard to the standard fittings provided for on Equipment Plans 
Nos. 1208 and E. 195, that were forwarded to this office in 1904, much im 
provement in the question of weight can be made by the use of aluminum 
zinc composition and cutting down the thickness of the castings and elim 


inating entirely megaphone mouthpieces. I can see no reasonable compensa 


tion for fitting flat covers to mouthpieces, which add to their weight and 
cost, when an ordinary oiled canvas cap would serve just as well; and, as 


; 


before stated, there is no need for expensive, 3-way switches, and the brass 


box indicated where several voice tubes have outlets near one another is of 





ial 1. na) Lae 1 : A ’ } . } 

no use. Whistles fitted in the sides of mouthpieces, except for very short 
lenoths , mining t1ch het } j } 1 ’ 
engths Of piping, such as between the discharge and charging ends of 


' ‘ ' 


ammunition hoists, etc., should, I think, be eliminated 
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EXPERIMENT “A” OF 
With metronome, 


effect of 90° elbows in a | ngth of 260 feet of 2-ineh 
IS-gauge voice pipe, 


DECEMBER ty 


ats per minute, 


Took 


So be 


To determine the 


open mouthpiece for transmy 


i - 
Suit 


ting, and “ E” combined headpiece for receiving 


Resutt oF Test (Usinc A METRONOME For Sovyp), 
WITH A Repuction oF Two Exzsows Eacu Tne 


BUT WITH THE SAME ToTAL LENGTH oF Pree 





as No. of 


No Results. length 
elbow 5S. 
Ot pipe 
I 12 Very faint 260 ft. 
2 10 Fair 20 
3 8 Good. 260 
4 6 Gor vd. 200 
S 4 Good. 200 
6 2 Good. 20 


Distance of source of si und from transmitter aoou 


DIAGRAM OF PIPING 
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EXPERIMENT “B” OF DECEMBER 14, 1908 


I4, ok @--~ 


ews | To determine the effect of 90° elbows in a length of 150 
‘ermine th _ feet of 2-inch, 18-gauge voice pipe. Open mout! 
“t Of 2-inch, piece for transmitter and “ E” combined headpiec: 
it transmit. - — 


eceiving 


8 Elbows 
Li 4 


Pipe. Transmitter 





Resu_t or Test (Usinc A METRONOME FOR SouND), 
WitH a RepvuctTion oF Two Etsows Eacu TIME, 


6 BUT WITH THE SAME ToTAL LENGTH oF PIPE. 
2 | 
_~ 4 
200 12 Elbows ‘ 
200 — Total 
260 No hal Results. length 
<n elbows 
200 oO! pipe. 
itter abo I 12 Clear and distinct. 150 ft 
2 10 ida keastwen 150 
3 ” lsesnee NS eee ere 150 
. 4 6 Pilccss cceeanenenens 150 
J 5 j OOvccacedd ened cone euwnt 150 
7) 
10 Elbows 6 a do 150 
"a O ccecanls<essecenesaedeaun ; 150 


* In this test, with no elbows, a 34-inch inside diameter 


rubber tube, 9 feet long, was used as a connection for the 

headpiece to the voice tubs The sound may have been a 

little lower than the others, but the difference was 
D. hardly perceptible P 
6 Elbows - . - . " 
— Distance of source of sound from transmitter about 
I inch 


No Elbows 


6 , 
2 Elhows' ~ ~ < 
ee 


DiacRaM oF PIprine. 
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EXPERIMENT “C” OF DECEMBER 14, 1908, 
To determine the effect of 90° elbows upon long lengths of 2-inch, 18-gaupe 


voice pipe, transmitting through open mouthpiece and receiving through 


‘E” combined headpiece connected to main by 30 inches of Y-ineh 





inside diameter rubber hose. 


Transmitting End 


v 
Resutt or Test with “ Eccert” Heappiece as Recewe 
No. of Length! No. of Result with Result with human 
exp. of pipe. | elbows. metronome. voice. 
* RRo ft. 10 Nothing. Very faint. 
2 700 © ° hentacdanenesaaeas Do. 
3 560 6 Nothing. Fairly distinct, 
j 440 B jescscecece scatant Excellent and clear, 
*No results could be obtained by transmitting through Eggert 
headpiece and receiving through an open mouthpiece. Ten elbows 
used 
Distance of source of sound from transmitter about 1 inch 
LY Vo. 1. 10 Elbows, 880 Ft 
i Vv 
~ Vo J 8S Elbows, 760 Fi 
{ ; 
Tt Vo. 3. 6 Elbows, 560 Ft 
F “ _ 


Vo. 4. 4 Elbows, 440 Ft 


DIAGRAM OF PIPING 
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Voice Pipes. 
EXPERIMENT “D” OF DECEMBER 14, 1908 
To determine the effect of 90 elbows upon long lengths of 2-inch, 18-gauge 
voice pipe, transmitting through open mouthpiece and receiving through 
modified headpiece,* connected to :nain by 30 inches of ¥%-inch inside 
diameter rubber hos 


Transmitting End 


y¥— 


ie RESULT OF TEST WITH MopirieD HEADPIECE AS RECEIVER 
No. of | Length, No. of Result with Result with human 
“exp. of pipe. elbows. metronome. voice. 
I 88o ft. 10 Nothing. Nothing. 
> 760 Oe Reds wreck wees Nothing. 
= ‘ . . ° 
2 560 6 Nothing. Faint and distinct 
4 440 4 Se ae ee ee Very good. 


Telephone headpiece connected to the “E” transmitter with 


| about 15 inches of 34-inch rubber tube from earpieces to nipples 
| on mouthpiece 

| No. 1. 10 Elbows, 880 Fi 

| No. 2 Ss Elbows, 760 Ft 

__————————— 


wT. Vo. 3 6 Elbows, 560 Ft. 


No. 4. 4 Elbows, 440 Ft. 
— toe . 


No results could be obta | by transmitting through “I 
transmitter and receiving through open mouthpiece. Ten elbows 
used. 

Distance of source of sound from transmitter about 1 inch 


UUU 
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/ 
EXPERIMENT “E” OF DECEMBER 14, 1908. 
lo determine the effect of 90° elbows upon long lengths of 2-inch. S-gauge 
voice pipe, transmitting through open mouthpiece and receiving through 


open end of pipe. 


Transmitting End 


yy 
RESULT OF TEST WITH OPEN END As REcEIvEr 
No. of |Length No. ol Result with Result with 
exp. of pipe. elbows. metronome. human voice 
, 760 ft. 8 Not tried. See ‘*D”. Distinguishabk 
2 500 0 .do 000000 66eses Do. 
3 $40 4 see .do \ ery good. 
Distance of source of sound from transmitter about 1 inch 
= Vo. 7 8 Elbows, 760 Ft. 
4 Y 
| No. 2. 6 Elbows, 560 Ft 
i » > = 
‘ * No. 3 4 Elbows, 440 Ft 


DIAGRAM OF PIPING. 
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EXPERIMEN |! J OF DECEMBER 15, 1908 


. rr F «a } : noth Fos ge nt la; sh} e 
To determine the effect of a short length (6 feet) of plain rubber hose, 


v.inch diameter inside, as a connection for headpiece from a main 300 
feet long of 2-inch, 18-gauge voice pipe, with two 90° elbows, transmit 


ting through open mouthpiece 


Transmitting End 


RESULT OF TEST WITH DIFFERENT Types oF HEADPIECE 
FOR RECEIVING 


Type of headpiece and result with voice. 


receiver. Open end. Modified receiver.t 


Receiving 
End 
ag 1 | Very distinct. Very distinct. Distinct, but percep 
tibly lessened.” 


fs 
I2 Result with metronome. 
> 
3 
2 | Very distinct. Very distinct. Distinct. 
y 
; * For probable reason, see Experiment “ L” of Experi 
ment of December 16, 1908 
* See Experiment “ D.” 
Distat of sourc f sound from transmitter about 
I incl 
4 
| | 
—_ | 
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EXPERIMENT “G” 


determine the effect of taking 
7 


ng, with five 2-inch branche 


[wo 90 elbows used. 
x 


Transmitting End 


y 


BRANCHES 


TIVE 


AT CONSECU 


Receiving 6 


End 


T Sz) 


Y 


/ 


uotjpy 


udld 
ULTS OF EXPERIMENTS (USING A METRONOME FOR SOUND) 


Ri 


DIAGRAM OF PIPIN« 


OF DECEMBER fs, 1908, 
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EXPERIMENT “H” OF DECEMBER 15, 08 
To determine the effect of taking branches off from a otee main. 18-ca: 
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EXPERIMENT “I” OF DECEMBER 1s. 1908 
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EXPERIMENT “J” OF DECEMBER 16, 1908. 
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To determine the effect of coupling varying lengths of %-inch ait 
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EXPERIMENT “N” OF DECEMBER 10, 1908 
To compare the strength of sound and efficiency of each length with corr¢ 
sponding elbows, using “ E” receiver and transmitting directly into th: 
open end of 3-inch tube and open mouthpiece of 2-inch tube. Practically 
no distance between the source of sound and the transmitter. Each size 
and length of tube tested alternately. 


RESULTS WHEN [TRANSMITTING SPOKEN Worps AND NUMBERS 
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* ¢| 4elb tinct but not nearly so loud 
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actor, 
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EXPERIMENT “O” OF DECEMBER 20, 1008 
To determine the effect bows upon transmission throos 
3-1Inch, I2-gauge voice pipe, tran ittis through open end of pipe and 
= 99 “9 ; — ~~ = 
areatTe wit reducer Cc Length of a 


receiving through 
th 9 elbows. Difference i 


720 feet, with 24 elbows, and 700 feet, wi 
length due to elbow connections 








ee rvation 
\ and 4 Vi 
i Rece E 
* , . 
Ol er if , 
Vo. 1 
Res ED ANSMITTING SPOKEN Words Ant 
Nt ERS 
No. « a 
} No. 0 > So af teat 
opseTva 1t Result OT test 
tion . , - 
I 24 Distinct but rather low. 
2 ) No difference from Ist observ 
"7 ‘ , bye “ 
é‘ oe “ 
N oT! By 1 rsing order of transmission ane 
t yr through tl nd nearest the elbows f it 
detected 


Transmitt ng End 











10n through 
Of pipe ani 
gth of Dix 
difference a 


TORDS AND 











VOICE 


EXPERIMENT “ P” 


litter: 


To determine the effect of different 


upon transmission through 600 feet of 3 
con 


E” 


, } rT y] ' 
8 elbows, transmitting through the 
pipe and receiving through both the 





wag - n 
| | r= - ; es 
z ~ 
- ~ - I = 
ag = - o 2 
| YS = p— > 
5 2 ay D 
-— = - = 3 
| Se e222) 2 
, 3c = 3 = 
J -_— we ‘ 
= = S Yn 
= ce 
“ N= 3u07) =~ 
= ok 
Zz so & 
Z. = zr ; | 
“ at Sf S 
ee ~ 
f. ~~ = ee ~ 
| a aes —~ v oS 
| x SB ate =v vu 
— = > = 
RS = v >= 
>| Sy »” = 
- ~~ 7 - 
- oa - s 
Zz ee a 
iz oS 
S ~ U0) < 
~Y 





Z = , s 
- Soe wa 
> ; Y met 7 
f. S a - = 
Zz = v= = - 
“ = ~ — 
- = 
x f ~ — f 
E > a 
7. I 
Receiving = - »uU0') < 
> ber 
1 End _ 
es + ~ " i 
y = v5 oO 
U v a 


Transmitting 
End 


. Telephone headpiece att tot 


%-inch rubber hose. 


“ 


receiver. 


distinct as with 


low, tho 


rather 


very much low 


types 


transmis 


open 


er than with the 


eard 


asily 


PIPES. 


OF DECEMBER 20, 1908 


‘B,” Plate 


.” 


inch, I2-gaug¢ 


of cones 


mouthpiece and open en 


and *“S” receivers 


feet 


10 








at 
— & 
— © 
— f 
sed — 
“y J 
oe Dom 
~ -“} = 
~ ~— .@ = @) 
z= = 
> = == 
-_ f ~ 
= S ce = sf 
oS ~ le 
eg Sse me 
SS = S / - u ~ 
= @ 42> o & 
n wo. ~~ Y > 
an Oo om 
= == - § 4 7 — 
~ > yuo - = 
-_ —— wee =) - vu 
. -=—VUns2cC oe 
- ~ = ~ - m= ~ = 
“ a ‘~ —_— 
~ YU * -_o ~ es 
> e 3 e = Y _— *. 
. = & @ ~ » s 
~ = & & ~~ ~ 
; = 6 > + s 
~ nan SS YU Ss = = eS 
- - te uw Y= ~ — 
m Veneqgeveec ~ : 
_ are. U YY = 
= s 
¥) = oe 
to = s 
uf Ss ¢€ 
; Har 
t » tr sn el 


voice pipe w 


} 


ck m6 


be 


can easily 
ewhat improved, though not greatly 


which 






j 
a) 
S. 
. @ 
- = 
> 
~~ 
_- 
~ - 


h the 


When 


it 











795 Voice Pipes 


EXPERIMENT “Q” OF DECEMBER 20, 1008 
lo determine the effect of different types of cones (D, E, F, Plate IV 
IV) 

upon transmission through 300 feet of 2-inch, 18-gauge voice pipe. teh 


phone receiver, and transmitting through open end of pipe and als 
through “S” mouthpiece, with 10 feet of 44-inch rubber hose attache 
Source of sound from transmitter “O.” Two elbows 


RESULTS WHEN TRANSMITTING SPOKEN WorDS AND Numpers 
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i’ rubber hose attached 
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loud; thoroughly satis loud; thoroughly satis. 
factory factory; about equal t 
open end, 
E Same as D. Same as D. 
F Same as D. 
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S WHEN TRANSMITTING SPOKEN Worps AND Nuwar: 
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EXPERIMENT “T” ¢ \F DECEMBER 20, 1908 
TOoperties of To determine the effect f elbows on a main of 2 ch, 18-g ge \ pipe, 
een 210 feet long, transmitting through ordinary mouthpiece and receiving 
combined through the “ E” receiver Source of sound from mouthpiece, 0 inches 
‘Rauge vore 
Ipieces were 
» —_— 
Numogrs 
Results, 
ae RESULTS WHEN TRANSMITTING SPOKEN Worps AND NUMBE!I 
“xcellent. 
No. ot Jo Length 
observa ell ; Results. — 
the - OWS. Oo! ID 
ower than tion. ; ts 
pen tube, - 
No improve- 
nent over B I 12 Good. 310 ft. 
2 2 Could detect no difference trom I 310 
sound some- 
vhat reduced 
ut not 2 Note.—B sing t t ind t smitting through 
nuch as wit the end fitt WW ell vs flere ( | e detect ] 
> mouthpe. 
same as D 
same as D 
same as D 
Observation N 2 Elbows 
= 
shows . 
\ Observation ‘ 22 2 «48 
nonce fa sal 
5 he cone 
i 
. Transmitting 
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EXPERIMENT “U” OF DECEMBER 10, 1008. 


To determine the effect of 90° elbows upon a main of 2-inch, 18-gauge 
voice pipe, 320 feet to 310 feet long, transmitting through ordinan 

. alia) 
mouthpiece and receiving through “E” receiver. Source of sos 


from mouthpiece, o inches. 


REs WHEN TRANSMITTING SPOKEN Words AnD Nuwepegs 


] enoth 


No. of No. of ' 
observa , Results pe am 
tion elbows. I pipe 
12 Very clear, distinct and satisfactory. 320 ft 
2 a ee a 320 
3 - thieceas do 320 
6 do 2% 


«_No. 1 with 12 Elbou 


Transmitting 


End 
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To determine the 


Cone transmitter 


Receiving 
End 


Receiving 
End 
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REPORT OF JANUARY 14, 1909. 


2. There are forwarded, herewith, sheets Nos 24, 25, 26 and 27, whic 
are numbered consecutively next after those previously forwarded with t 


r 


letter cited in the first paragraph. These additional experiments were cat 


ried out, as indicated on the sheets, to determine the following points: 
(A) Whether or not “T” tubes 3% inch in diameter, with correspond- 
sly larger hard rubber nipples, would prove more efficient than the 


: 
inch, and to compare these with the “N. Y.” combined headpiece, af 


th 3g-inch rubber tubing. 

(B) Whether or not, by fitting the nipples for use with “T” tubes i 
the form of a tube, passing all the way through the mouthpiece and cutting 
away the lower side, would prove more efficient than by simple nipples 


(C) A comparative test of efficiency of 2-inch, No. 18-gauge brass 1 


pipe, with 2-inch flexible mohair voice tubing with coiled spring insert 

(D) Practically a duplication of « xperiment (A), except that local inter 
ference with receiving was introduced 

3. The details of these tests are set forth in the sheets, and the c 
clusions drawn are as follow 

(1) The 3g-inch rubber tube connections with the telephone headpiece 
and the 34-inch “T” tubes, do not materialls improve this form of ft 
ceiving 

(2) The fitting of cross-tubes 5 n in the sketch on sheet No. % 
does not apparently increase the value of the fitting for receiving purpos 


and these cross-tubes in no wise interfere with the use of these moutnpit 


as transmitters. Their advantage lies in the fact that they make a som 


- he acer 
what stronger construction for the projecting nipple and somewhat ¢ 



































(2) The relative efficie: f the 2-inch flexible mohair tubing, compared 
with 2-inch standard brass tubing, is about as 1 to 3; and I wish to call 


sarticular attention to observations Nos. 4 and 5. In these observations, 


299 feet of 2-inch brass tubing were compared with 28 bri tubin 


ice ’ ' 


with an extension end of 15 feet of flexible mohair tubing with coiled wire 


nsertion. No practical difference could be detected in the clearness and 
loudness with which speech was transmitted between these two obser 
vations 


} 


29, 1908, from this office, relative to 


4. In letter No. 164, date d Dec 
‘exible voice tubing, paragraph 2, was given the result of an experit 
vith a 3-foot length of mohair tubing; and in paragraph 6 of the same 
etter, the office stated t 
ommunication, that all of the 2-inch flexible voice tubing with spiral wire 


1 


it it was proposed to recommend, i1 separate 
nterior, which had been made for the U. S. S. New York, be discarded 
In view, however, of the results shown on sheet No. 26, I can see no reason 


ne 2-inch mohair tubing already made for the U. S. S ew York 





should be discarded, as the majority of its ieng@gtns run tro but 6 to Is 
feet. It will be recommended, however, t 


so designed with reducer connections that, when the 2-i1 flexible 


mohair tubing gives out, it can be replaced by 1I-inch gardet se without 
altering any of the fittings. In general, where 2-inch mohair tubing has 


given out and some form of flexib ing must be supplied to replace it 
is recommended that 1-inch garden hose be used in a rdance with 
| 


previous recommendatior 
5. Coming now to the experiment shown on sheet No. 27, I consider tl 


xperiment a severe on As regards transmitting to the further end of 
the system away from that at which the reading was going on, no inter- 
lerence resulted; the reading simply sounded as very low 
numbers transmitted were received distinctly and clearly ls agall 


1 
emphasizes the fact that the greatest difficulty with voice tubes lies in local 


sounds in the vicinity of the person who is receiving. Of tl hree head 

pieces tried, the only one which appré d satisfacto1 is t 
li 1. “ ” ‘ ; ‘ 

small 44-inch “TT” tube connected to the ordinary mout ipiece \ ross 


tube, and the mouthpiece sealed by the chin 3-In , 
“N. Y.” combined headpieces were absolutely useless Lhe 1 
that the small “ T” tubes gay 


fact that the small size of the hard 1 er nipple permits tube to bi 


atered further into the outer aural canal, thus practicall ‘ludin 


t i > cx dienes 
entrance of local vibrations 

Ry As a result of these last experiments and those previously forwarded 
I strongly recommend to the Bureau that on all « xIsting voice pipe inst illa 
tons the mouthpieces be fitted with 1 pples in the torm of a : e, crossing 
the mouthpiece, and that ‘-inch tubes be supplied for receiving, that the 


receiving and transmitting portable head sets | a — the “G” 
mouthpiece with “S” telep! ne headpieces 

i. One additional feature needs to be car fully considered in connection 
with these nt tine tubes and t 
Kelty 





elephone headpieces, and that is, will this be 


to result in any injurious effect on the hearit 


u 





aha 
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8. The fact remains that if the voice pipe installations are to be efficient 
the receivers must be so designed as to absolutely exclude local vibration 
In this respect, the “N. Y.” combined headpiece is a total failure. and the 
only one of those tested that has been found to fulfill the conditions i the 
small “T” tube receiver, and also the similar small nipple on the pw 
the telephone headpieces, when fitted with '%4-inch rubber tubing, after th 
nature of stethoscope tubing 


EXPERIMENT “W” OF JANUARY 7, 1909 


To compare the different types of headgear and determine the rel 





value of each, transmitting through open end of pipe and re 





through different types of receivers. 350-feet, 2-inch, 18-gauge yoic 


pipe with 5 elbows. 


EXPERIMENT W-1! 


» . ales . alll 1 ‘ 
lo determine the relative value as receivers of the tel 





headpieces fitted with %4-inch and 34-inch rubber tube connections 
and the “N. Y.” he adpi ce 
No difference could be detected between the telephone head- 
Receivind pieces, fitted with different sized rubber connections, but th 
, na 


N. Y.” headpiece was considerably louder than either of the 


EXPERIMENT W-2 
To determine relative value as receivers (1) telephone head- 


T” tube re 


ceivers; (3) “N. Y.” combined headpiece for open mouthpiece 


piece with 3¢-inch rubber tube connections; (2 


Nos. I and 4 are about equal and Nos. 2 and 3 are about equal 
Nos. 2 and 3 are considerably louder than Nos. 1 and 4. The eft- 


ciency of the “T” tube receivers is somewhat increased by 


. 1 . . , 
pressure nipple in the ear. 


[o determine the relative value as receivers (1) “N. Y." com 
bined headpiece; (2) “T” tube receivers; (3) Square end 
15 inches of 3%-inch rubber tubing 


j 1 on ar 
in @ 


ractically no difference in ! ss could be detected 


. Transmitting spoken words and numbers 
Absolute quiet maintained during these experiments 
See Experiment “ Z.” 


; 


[” tube receivers in these experiments were 3-Inci IBS 


Transmitting 


End 








© efficient 
vibrations 
€, and the 
ONS is the 
he end 
after th 





telephone 


mnections 


one head- 


but the 





e end 
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EXPERIMENT “X” OF JANUARY 9, 1909 


T» determine the effect of a '%-inch cross-tube with lower half cut out, 


upon transmitting or receiving through an ordinary open mouthpiece. 
Also to determine the relative efficiency for receiving of (1) “T” tubes 
% inch inside diameter; (2) 12 inches of rubber tube, % inch inside 
diameter, fitted with hard rubber earpieces; (3) “G” mouthpiece 
fitted with 14-inch cross-tube, lower half cut out, connected to tele- 
phone headpiece by '4 inch rubber tube, and (4) “N. Y.” combined 
headpiece, transmitting in all cases into the open end of 2-inch main, 
350 feet long, of 18-gauge voice pipe with 5 elbows. 











EXPERIMENT X-I. 

Ordinary open mouthpiece fitted with ™%-inch cross-tube, lower 
half cut out, compared with ordinary open mouthpiece, with ™%- 
inch nipples. Each fitted with “T” tube receivers, %-inch brass 
pipe, 34 inch inside diameter and 4 inches of rubber tube connec- 

tions. Hole in earpiece 4% inch 

| Result: No difference could be detected in either case 

EXPERIMENT X-2 

| To compare the effici« ncy of %-inch “ T” tube receivers; (2) 

2 inches of %-inch rubber tube, fitted with hard rubber earpieces 

| as receivers, and (3) “N. Y.” combined headpiece 

Result: All equally good 

| EXPERIMENT X-3 

To compare the “G” mouthpiece, fitted with ™%4-inch cross-tube, 
lower half cut out, and connected to telephone headpiece by %- 
inch rubber tube, with the “ N. Y.” combined headpiece 

Result: The “G” mouthpiece transmits lower in sound, as 

~ determined by previous experiments, but not more so than with- 
ut the cross-tubes 
Transmitting 


End 





ORDINARY OPEN MoutHupiece FITTep witH Cross- 
Cust. Lower Harr Cut Ovt 
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EXPERIMENT “Y” OF JANUARY 4g, 1000, 
To determine the transmitting qualities of 2-inch flexible mohair tubj 


ch, 18-gauge voice Pipe, transmit 


>. 


spiral wire inside, with ordinary 2 





ting through open mouthpiece with [” receivers and receiving 
through open mouthpiece, fitted with 14-inch cross-tube, lower hal 


cut out and % inch inside diameter rubber tubes fitted with hard mi. 
ber earpieces. 
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EXPERIMENT “Z” OF JANUARY 12, 1909 


s 


To determine the interferenc 





from local sounds, transmitting 
with %4-inch cross-tube with “ T ” tube receivers and receiving through 
rdinary mouthpiece fitted with 

%-inch inside diameter pales tntn: ett. tend culled dateleien te 


receivers. Length of pipe 300 feet, 2-inch, 18-gauge voice tul 


The interferenc nsisted of three persons standing within a 
r. 1; 7 fe 7 the tr nsrmirttine | , ] ' ley ] | 
radius Of 4 feet I th transmitting end and reading a d 
moderate tones during test 

The fourth person transmitted numbers directly in front and 
close to the mouthp1 

RESULTS 
(a) Sending was not interfered with appreciabl ry read 


ing having the sound of a low buzzing. Numbers wert lear and 
distinct with both types of receivers 


> = bales ? _ 7) rT ‘ - . ~ 11. eal ; * 1, 
Receiving (b) Receivi ga reading end was practically 1 1 when 


End ising the 34-inch rubber tube and sealing the mouthpiece with 
chin 
(c) Receiving with '%4-inch [” tube under similar conditions, 


and sealing the mouthpiece with the chin, was markedly better, 
the numbers being heard clearly and distinct 
this being the smaller earpiece on the “ T” tube permitted a bet 


ter entrance of sound to the external auditory canal and ex 


| , 
cluded the local sounds 
Peaceiving st} +1 a. wi P 99 LL; 1 
(d) Receiving with the “N. \ mbined headpiece was also 


nullified by the read 
Note.—For similar test, with absolute quiet maintained, see 


test “ W.” 


Tramemitting 
End 
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(C) Resutts or THE Boarp’s Experiments, Extenpryg FROY 
[HE DATE OF THE APPOINTMENT OF THE Boarp, Fepavagy 
13, 1909, UP TO AND INcLUDING Its Finat Reporr. WEICE 
WAS SUBMITTED ON MARCH 22, 1900. 


(I) PRINCIPLES INVOLVED IN CONNECTION WITH THE TRays. 
MISSION OF SPEECH BY VOICE PIPES. 

1. The following enunciation of the principles involved wa 
drawn up for the consideration and discussion of the Voi 
Pipe Board; and, so far as I know, there are no fallacies or jp. 
correct principles enunciated. 

2. Sound waves are simply the result of alternate condens. 
tions and rarefactions of the transmitting medium. The medium 
under discussion at present is, of course, the air. 

Note.—It is to be carefully borne in mind that there is practically 
translation of the particles of air themselves except for very short ds 
tances, sufficient to cause these alternate condensations and rarefactions 
In other words, the problem is not in any wise similar to that of the trans 
mitting of water through a pipe, nor similar to the transmitting of air 
through piping, as in the case of a ventilating system 

3. The length of the sound wave is equal to the velocity of 
the propagation of the sound in air in feet per second, namely 
1093, divided by the number of vibrations per second. The length 
93 _ 4.26 feet 

256 
Note.—The wave length of the fundamental tones emitted by a mant 


voice in ordinary conversation is from 8 to 12 feet, but the wave length o 


of the wave for the musical note “ C” is thus 


the overtones is much shorter. 

4. Although the velocity of sound, and hence the length o 
the sound waves, will vary with the temperature and with th 
density of the transmitting medium, these variations can, for al 
practical purposes, be neglected. 


Note.—The velocity of sound throughout this paper will be ta 





1093 feet per second 
5. In an open space the sound waves are spherical in charactet 
and hence follow the law that the intensity of the sound varies 


inversely as the square of the distance. 


Nott This law does not apply, however, to the case of vole HIM 
, ’ ‘ 4 s¢¢ead to grel 
they are straight and cylindrical; and sound can be transmitted © 6 


_ 


distances in tubes without perceptible alterations or loss in strengu ™ 
- enbhes of Sma 

weakening of sound so transmitted becomes perceptible in tubes 

diameter, or where the sides are rough According to Regnault, the pam 


viva against Ut 





pal cause of this diminution of intensity 1s the loss of vis 
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Nore 2.—In a discuss! 


SI 


yn of this point with Professor W 


minent acoustical engineer, and who holds the Chair of 
Cilb . . 


~ 


> th« 
Har 


vard, it was found that the loss of intensity is due to three principal causes 


») Friction in the dir¢ ‘tional length of the tube 
a ° 


‘h) Yielding of the material from which the tube is mad 


(c) Leakage of air through the walls of the tubes or t 


With regard to (b), if the tube be not rigid the alternate condensations 


ond rarefactions will simply make the tube “pant.” Causes 


are very marked and prominent in the New York’s wire insertion flexibl 


mohair tubing, which is the cause of the inefficiency of this transmitti 


material. 


6. The laws of the reflection of sound are similar to the laws 
governing the reflection of light and radiant heat. 
note, however, the following important considerations, that the 


laws hold only when tl 


with the wave length, and that the efficiency of reflection of 


must 


he reflecting surface is large in comparison 


sonorous waves is very much higher than that of either light or 


heat. While the percentage of efficiency is not known, it w 
probably run over 95 per cent,and perhaps more nearly 98 per cent. 


The laws of reflection are as follows: 


(a) The angle of reflection is equal to the angle of incidenc: 
(b) The incident sonorous ray and the reflected ray are in 


same plane perpendicular to the reflecting surface. 


Nore 1—As a result of these laws, large curved 


acoustic foci like luminous or calorific foci. The question of 


form of vi ice pl 


te proper torm of receiving headpieces, are herewith intimately in 


Nore 2—A 45° reflecting surface, for a change in direction 


impr 


important for the | ng wave of 8 to 12 feet Of course f 


notes in Shorter lengths, the plain reflecting surfaces become desir 
M feality it is those higher notes, i. ¢., much shorter wave 
are trying to muffle and get rid of 


pre per 


pe elbows and of the proper form of moutl 


of 


ilved 


7. Of the causes which influence the intensity of sound, the 


only one which need be c msidered, and which is 


extremely im- 


Nrta ‘ eae ie 4 9 . 
portant, is sound is strengthened by the neighborhood of a sonor- 


ous body. 





/ Nore 1.—Vitravius states that in the theaters of the 
. 8 vessels were placed to strengthen the voices of t 
mough often cited, is after all a d uubtful reference. ) 

Note 2—A marked illustrati n of this p se recent 
Vaudeville theaters in Bostor \ musical performer $s strens 
sound emitted by glass goblets by m we . pce treng 


smncient to fill the entire theate: 
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8. The velocity with which sound waves are transmitt 


; 
CCC Varies 


as we know, with the density of the transmitting med 





while we are only really interested with the air, | give here fr 


reference the velocities of sound in various media, taken from 
a standard book on physics: 


Velocity in caoutchouc 197 feet per second 
air oes * = C* 
water 1,700 
copp¢ rT 1T,.006 
Iron 10,822 


g. The principal factors upon which it seems to me that the 
efficiency of transmission of speech through voice tubes depends 
can now be enumerated: 

(a) Clear and distinct and slow speech delivered at the prope 
transmitting point. 


Note.—Shouting is worse than low speech, and will simply resuk a 
echoes and resonances to no purpose. The point at which the speech is 
delivered should be as nearly as possible the focus of a parabolic mouth 
piec 


(b) Proper form of mouthpiece for transmitting the spoker 
sounds. This should take the form of the mouthpiece now use 
on the standard megaphone, or better still, be parabolic rather 
than conical. Also the mouthpiece should be such as to avoid los 
of sound, in as far as this can be done without interfering wih 
the motions of the lips, chin and cheeks. 

(c) The application of some kind of a resonator to intensif 
the sound of the voice. (This is very doubtful. A resonator 
which, of course, can only magnify a particular pitch, woull 
falsify speech, and should be avoided rather than sought.) 

Nore.—This I hardly think may be necessary, and yet it is possible t 
this point may be developed to a point that is worth trying out 


tke 


(d) The selection of the proper size of pipe suited to the d 


tance over which speech is to be transmitted. 


Nore.—Inasmuch as the opening of the mouth of the speaker 1s usua 


] ’ aking voice 06 
ess than a 2-inch circle, there is no use whatever tor making voice pip 
larger than 2 inches. I am inclined to believe that 3-inch voice pipe ¢ 


» large, or at least much larger and more expensive than 1s neces 
(This argument is hardly accurate, for enunciation and long transmis 


on . =a 2 _: . ath * 
are different problems. I doubt if one can reason from size Of MOu 
size of tube.) 

Nore 2—I am aware that this statement is somewhat at variance 


uld not be accepted with! 
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: ;¢ mucl no! Feient th: ‘ : ‘ 
shich the 2-inch tubing is much more eff it than a t g 
sinch tubing, due simply to the fact that there are echoes and resonances 
+ uo in the 2-inch tube that are not set p in the 2-1incn ine 
up in ; 


fe) Material from which the pipe is made and its thickness. 
\ non-vibrant material is, of course, the best, and it should 


te as smooth as possible inside, and thick enough to prevent th 


losses from “ panting.” 

The present standard brass-voice tubing is excellent for the 
purpose, except as regards its metallic character. With regard 
to this latter feature, the sound waves that this tube is likel\ 


*h 


to pick up from the running of machinery, etc., are of mu 
sorter wave length than ordinary speech, and it is a question 
in my mind as to whether or not interferences are likely to result 
from this point. 

Lieutenant Cyrus Miller, U. S. N., says that he has failed 
to observe that the air in the tube picks up the vibrations of 
conveyors running in ammunition passages, through which the 
tubes pass. 

(f) Where changes of direction are necessary, these should 
be made by elbows having plain reflecting surfaces (7), and 
not by long sweeps or the ordinary type of elbows. 

(g) In a recent experiment in this Yard, the voice carried 
perfectly over a length of 200 feet of 2-inch tubing, and through 
75 ordinary elbows of the present standard type; and inasmuch 


as we are aiming at the elimination of the interference due t 


smaller wave lengths, possibly the plain reflecting surfaces should 
not be for this reason adopted. 


Notz—While theoretically the introduction of the elbow will affect tl 


‘ 


the loss is so small as to be inappreciabl 


speech, still 

(h) The receiver, which may have to be used also as a trans 
miter, should provide for carrying the sound directly to the 
external aural canal, and furthermore exclude, as far as possible, 
ihe entrance of local sounds whose intensity can very easily oblit 
erate the intensity of sound coming through the tube. 


Nore.—For this reason the stethoscope headpiece that has been develops 
at the nau 
a the navy yard, Boston. seen 


mate: s to provide for doing this \t the same tin 
think possibly 


an improvement might be made by using metallic tubin 
nstead or rubber tubing, al ] simply ha ' 

moderate flexibility; this is in order to reduce th 
due to panting 
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(i) Insulation of the voice tube against vibrations set up | 
reason of its metallic contact with the hull where passing throne 

: ; 4S Ulrough 
decks and bulkheads, by reason of its being hung from be 


NoTE I Chis is a point that can be fairly well determined | 





and | am rather inclined to the view at present that no special 
need be taken in this regard, from the simple fact that the length of sh 


sound wave that will be likely to be picked up by these tubes would } 


1d de ver 
short in length, the super-position of which, on the long wave du to speech 
would not materially affect the distinctness of the s; h 

Note 2.—There is an excellent opportunity for testing this point out « 
the New York. 

NOTE 3 [his point was carefully discussed with Prof. W. C Sabine. of 
Harvard College, and he suggested a method of insulating the voice tule 
where passing through bulkheads and made suggestions as to the insulating 
of the voice tube where carried by hangers, which I will communicat pet. 
sonally to the members of the | (7 5 er show . 


unnecessary. ) 


(j}) There is one other point that occurs to me, and that i 





the turrets. The conditions here, in my judgment, are the m 

difficult of any that we have to contend with, and one of thes 
difficulties lies in the fact that the turret officer may have to con 
municate simultaneously with two or more points. In any event, 
the practice of fitting branches in voice tubes to communicate 
with more than one point, should be absolutely abandoned, for the 
simple reason that unless the branches occur at the proper inter- 
vals it is a very easy matter to get sound interferences. 

(k) There is a very simple method of being able to transmit 
simultaneously to a number of points the same order, by use of 
an ordinary megaphone, which system will be explained person 
ally to the board, and the experiments upon which this statement 
is based will be pointed out to the board. 

10. In view of the urgency for decision on this point, it! 


earnestly recommended that such members of the board as @ 


now present at the Yard get together, in conjunction with the 
turret officers, and have some preliminary discussion. 
2. OUTLINE OF EXPERIMENTS LAID OUT BY THE BOARD FOR THE 


FUR [ER SVESTIGATION (| HE SUBJEC 


First—The effect of a large number of elbows, from 75 t ™ 


/ 
using standard 2-inch tubing and the present standard torm 


forms 


elbows. In connection with these experiments, to use two 10 


1f transmission 
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(a) Open-ended tubing. 
b) Using as a transmitter the wooden parabolic mou 
and for receiving, the following two forms: 


a) With the ear placed cl 


se against the butt end of the 
tube. 

b) The use of the New York Navy Yard headpiece. 

c) The use of the Boston stethoscope headpiece. 
Second-—Parallel the first experiment, using a 45° special plain 
surface elbow. 
Third—Using 300 feet of 2-inch tubing, and transmitting 
wunds, and at the same time at the transmitting end trying to 
oroduce interference with noises. 

Fourth—Using 300 feet of 2-inch tubing, transmitting either 
through the open end of the tube or through a parabolic mouth- 
siece. and introducing sounds to interfere at the receiving end, 


the receiving to be with either of three forms: 

a) With the ear against the end of the tube. 

b) Using the New York Navy Yard headpiece. 

c) Using the latest type of Boston stethoscope headpiece. 
Fifth—Reproduce the conditions of the fourth experiment, 
with the addition of interfering noises at the transmitting end, 
and noises by walking, and by running the machinery in the 
building, simulating conditions aboard ship. 

Sisth—Taking 250 feet of standard 2-inch tubing, and at six 
points along the length of this tubing introduce Y’s of the present 
standard form, one-half pointing at an angle of 60° and the 
ther alternating, at an angle of 120°, and see whether or not 
the outlets thus introduced produce a material difference in the 
perception of the sounds at the receiving end of the tube. 
Seventh.—Reproducing the conditions of the sixth experiment, 
ith the addition that noises are made near the end of the tub- 
ing attached to the Y branches. 


i 


Fichth T: As 2 ee ‘ 
fignin.—Taking four sets of four lines of 2-inch tubing, each 
20 feet in length, slightly changing their directions, so that the 


receiving ends are separated by as much as the building permits. 
and then transmitting simultaneously by megaphone numb rs or 
spoken words to see whether or not it is pr ssible and desirable 

tun independent leads for every person to whom communica 
ton must be sent, and at the same time provide means of simul 


‘anéous transmission from the 


transmitting end 
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iment, 


Ninth.—Repeat the general scheme of the eighth exper 
except that there should be used for this 34-inch garden hy 
the lengths of the several pieces to be each about 75, feet, 

Tenth.—Repeat the ninth experiment, which is with Y4-inch 
rubber hose, and strike the hose at a number of points in its 
length with metal articles, to simulate the jarring and vibrating 
effect that would result from attaching this rubber hose by hang. 
ers to various points of the turret in leading the hose, i? 

Eleventh.—This is really to consist in a number of exper. 
ments. The members of the board, and the various officers 
interested on the battleships, are to have designated to then 
those leads on their respective ships which are considered to 
least efficient and most defective in service. The tests and i. 
spection to consist in the following steps: 

(a) The examination of the installation of the voice pipes in- 
volved, determination of its length, the number of elbows tha 
it contains, and the number of outlets, and then a trial of that 
voice tube without alteration under existing conditions. 

(b) Modify the installation in accordance with the results 
obtained in the previous ten experiments, to see if the applic 
tion of the information obtained by the shop experiments te 
sults in materially improving the efficiency of these particular 
tubes. 

Twelfth—The previous eleven experiments should cover th 
preliminary ground necessary to make a recommendation cor 
cerning the essential features of existing voice-pipe systems. | 
would be desirable, however, to extend the experiments as tim 
permits, but not to delay the report by reason of these further 
experiments, to include the following, which would be tantamoutt 
to saying that the report would not be considered as final: 

(a) The possibility and practicability of insulating the voi 
tubes where they pass through the bulkheads and hangers, ! 
prevent their picking up the vibrations of the hull, and the ito 
duction of sounds due to rattling of pipes in hangers. 

(b) The possibility of introducing resonators, both for tras 
mitting and receiving, that will intensify the sounds transmitted 
in a manner similar to that used by the ancients in their theaters 

Thirteenth.—Test out carefully on the New York the 31 


voice tubing, in comparison with the 2-inch installed on the si 
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paying particular attention to those leads in which 3-inch mains 
mn used with 2-inch branches off-setting. 
Fourteenth——Compare the resonances existing in tubing over 


120 feet of 1-inch tube, 130 feet of 2-inch, and 130 feet of 3-inch. 
3 ‘ “ 


3. A DESCRIPTION OF SEVENTEEN EXPERIMENTS. 
March 5, a. m. 
Experiment No. 1.—Using 130 feet of 2-inch pipe with 72 
bends. Open-ended tubing. 

(a) With the ear close against the butt end of the tube. 

(b) Using the New York Navy Yard headpicce. 

The New York Navy Yard headpiece was found much supe 
ior to the open end of the tube with the ear right against the tube. 

(c) Using the Boston stethoscope headpiece. 

The Boston stethoscope headpiece receives possibly not quite 
as distinctly as the New York Navy Yard headpiece, but still 
is very efficient, and is far superior to the open end of the tube 

d) With the bent tube attached to the metal parabolic re- 
ceiver and transmitter. 


T 
} > 


The result was practically the same as when using the Boston 
stethoscope headpiece 

As the results of these experiments up to the present time, 
apparently the 72 elbows in the line of 130 feet do not constitute 
such a serious defect as to make the tube inefficient, but there 
was a decided difference in the volume of sound received between 
that and the same leneth of 2-inch voice pipe having no elbows, 
the latter being much more clear and distinct, although with the 
former conversation could be carried on satisfactorily. 

(a) Transmitting through the metal parabolic mouthpiece and 
receiving at the open end of the tube. 

No practical difference was observed between the parabolic 
mouthpiece and transmitting through the open end of the tube. 

b) Transmitting through the parabolic mouthpiece and re- 
ceiving from the New York Navy Yard headpiece. 

Transmission was tried with the New York Navy Yard re- 
ceiver, and with and without the parabolic transmitter mouth- 
piece, with the result that it was thought sound was somewhat 
better transmitted when thx parabolic metal mouthpiece was used 
Ac) Using the parabolic transmitter and the Boston Navy 
ard stethoscope receiver. . 
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Did not hear quite as well as with the New York Navy Yani 
headpiece, although the hearing was good and perfectly distinct 
but not quite as good as the New York Navy Yard headpiece. 

(d) With the same implements, except that the bent tube is 
used instead of the Boston stethoscope receiver. 

The results were about the same with the bent tube as with 
the Boston stethoscope headpiece. 

(Using 130 feet of 2-inch straight pipe with two bends.) 

Transmission through the straight tube was very much clearer 
than it was through the same length of tube with the elbows in i 

Transmission with the New York Navy Yard headpiece as 
receiver was still better than the open end. 

Transmitting through the open end and receiving through the 
parabolic mouthpiece, utilizing the Boston stethoscope receiver 

Heard with this not quite as well as with the New York Navy 
Yard headpiece, but with great efficiency. There was consider- 
able resonance in this case, a decided echo; when I spoke myself 
I heard it twice and heard the other speaker twice. 

Using the bent-tube receiver. 

It was found just about as efficient as the Boston headpiece, 
except that it did not cut out the extraneous local noises in the 
vicinity, owing to the fact that one ear was left exposed to the 
local noises. 

Shifted over onto the 130-foot length with 72 elbows, with two 
other persons transmitting, and found a great deal of difference, 
due to the difference in the timbre of the voices of the two per- 


sons transmitting. 


March 5, 2 p. m. 

Experiment No. 2.—Experiment No. 2 was carried out, pat 
alleling No. 1, but, so far as the observations of several different 
persons were concerned, the special elbows with 45° inclined 
plane surface were believed to be less efficient than the standard 
elbows. 

Experiment No. 3.—The board tried 130 feet of 1-inch tubing, 
and it was found that it was not practicable for use at that length 
The tentative size of lengths of 50 feet and under is not less than 
114-inch, the tentative size of from between 50 and 150 itt 
is 2-inch. Possibly this 2-inch will be suitable for longer lengths 


as well. 
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The board made a comparison of 130 feet of straight pipe, of 

-inch, 2-inch, and 3-inch. Mouthpieces with ear tubes were used 
for receiving in all three tubes. In the 2-inch and 3-inch these 
were parabolic ; in the 1-inch special mouthpieces designed to fit 
y,-inch rubber hose were used. 
"Speech through the 1-inch tube was muffled and rather in- 
distinct. Through the 2-inch, much clearer and very distinct. 
The 3-inch was clearest of all. It was possible to speak or re- 
ceive with mouth or ear at some distance from the end of the 
pipe and yet to get easy c ymmunication. 

In sending through the 3-inch pipe, a small megaphone was 
tried. Using this megaphone, the voice could be transmitted 
with the sender standing some distance (4 or 5 feet) from the 
end of the tube. 

It was found possible with this length of 3-inch pipe to obtain 
1 very bad echo; but, speaking in ordinary tones, this did not 
seem to interfere with communication. 


Saturday, March 6, 10 a. m. 

Experiment No. 4.—Using 300 feet of 2-inch tubing with five 
dbows; and while transmitting, introducing interference with 
noises at the transmitting end. 

(a) Receiving with the open end of the tube, the transmitting 
end having the parabolic transmitter, it was found that the trans- 
mission was fair, but not as good as was experienced with the 
shorter length of 2-inch tubing, 132 feet, used in yesterday’s 
experiments. 

The effect of producing noise by means of trucks, etc., at the 
transmitting end, made no difference in the efficiency of receiving 
at the receiving end, but interfered materially with the receiving 
at the transmitting end by the trucks where the local noises ex- 
isted. The same results were obtained, both with and without 
the parabolic transmitter. 

(b) Receiving with the New York Navy Yard headpiece was 
then tried, with the same conditions at the transmitting end as 
in the previous experiment, and practically no improvement in 
receiving was observed. The same results as to interference due 
to noises at the transmitting end, caused by the moving of trucks, 
etc., was observed as before. 

(¢) Receiving with the Boston stethoscope, it was observed 
that the efficiency of the voice pipe was somewhat less than when 
using the New York Navy Yard headpiece. 





































Voice Pipes. 
March 6, 1909, a. m. 

Experiment No. 5.—Reproducing the conditions of the previous 
experiment, with the addition of interfering noises at the te. 
ceiving end. 

(a) Receiving with the ear against the open end of the tube 
Conditions were reversed. The transmitting was done at th 
opposite end, with the same observers, and the same results as 
before were obtained. 

(b) With the New York Navy Yard headpiece; with inter. 
ference by sound due to moving coal trucks at the receiving end. 
it was discovered that the sound interfered seriously with the 
receiving. 

(c) With the Boston steth scope headpiece, interference due 
to local noises, caused by moving coal trucks, etc., was not as 
great as with the New York Navy Yard headpiece. 

\ second observer was used, paralleling the previous experi- 
ments, with the following results: 

In conclusion, these experiments demonstrated the fact that in- 
terference due to local noises at the receiving end was less with 
the Boston stethoscope headpiece than with the New York Naw 
Yard headpiece; but with no local noises interfering, the re- 
ceiving was more efficient with the New York Navy Yard heaé- 
piece. 

In the above experiments, using the open tube with no head- 
piece, using the New York Navy Yard headpiece and the Boston 
stethoscope headpiece in comparison, it was clearly demonstrated 


1 


that 300 feet of 2-inch pipe is the maximum through which sound 
can be transmitted under ideal conditions, with practically 1 
bends or elbows. 

The same experiment was paralleled with 250 feet of 2+ 
tubing, with four elbows, using two sets of observers. The same 
results as reported before were obtained, except that the trans 
mission of sound was improved, due to the shorter length of pipe, 
and it was also demonstrated that the effect of local noises in the 
vicinity of the receiving end was to produce much less inter- 
ference with the Boston stethoscope headpiece than with 
New York Navy Yard headpiece. It was observed, also, wit 
the New York Navy Yard headpiece, that it made no difference 


in transmitting or receiving, whether the valve was ope 


\ 
the 


1 


ciosed. 
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Using 200 feet of 2-inch tubing, with four elbows, the previous 
experiments were paralleled, with three obs¢ rvers at the receiving 
end and the same observer at the transmitting end, with the 
result that the transmission of sound was excellent. The con- 
census of opinion of those receiving appeared to be that the local 
noises did not seriously interfere with the receiving, with either 
type of headpiece. 

Saturday, March 6, 2 p. m. 

Experiment No. 6 Using 250 feet of 2-inch tubing, and at 
four points along its length introducing Y’s. 

Through the open end of the tube, both ends, with one observer 
at each end, it was found that the voice was somewhat muffled. 
An observer at the first outlet from the receiving end, about 50 
feet away, found the transmission perfect at that distanc« 

With all the outlets closed, there was a decided improvement 
in the transmission of sound, and the results were fairly satis- 
factory. 

Another trial was made with half the outlets closed, with the 
same results; that is, the sound was muffled, and not nearly so 
listinct as with the outlets closed. 

The 10-foot lengths were then removed from the Y’s, leaving 
the straight line of pipe with the Y’s inserted and the short 
branches of the Y’s open. 

The result was, the transmission of sound was poorer than 
had been the case with the 10-foot lengths in and ends all plugged. 

The Y branches were then plugged, wtih the result of having 
practically a straight lead of pipe. 

The results in this case were poor ; the sound was transmitted 
in less quantity than in any of the previous cases. 

The Y’s were then removed and straight pipe of t 
length used. 

This gave a decided improvement, but was not sufficiently clear 
for efficient transmission of sound 

Using 200 feet of 2-inch tubing, with three Y’s and five elbows. 

With all outlets open, this experiment gave satisfactory results 
at both ends, and also to an observer at an outlet 40 feet from 
the receiving end. 

Be. three Y outlets were then closed; the results were nearly 
the same, but there was a slight muffling noticed. 

The Y branches were then taken off and transmitting done 


> 
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with the straight pipe, 200 feet, with four elbows. Trangmic. 
sion was excellent. ¢ 

With the twenty-one elbows in the 200-foot length of 2-inch 
tubing, as per sketch, there was possibly a slight difference jp 
the transmission of sound. That is, the sound was slightly 
muffled over what it had been with the straight lead: but the 
difference was apparently not sufficient to make any practical 
difference. 

A rearrangement of the elbows gave a distribution of six 
elbows at one point about 30 feet from the transmitter, and six 
at 60 feet from the transmitter, and four at the transmitter: and 
gave satisfactory results as to transmission, although it was 
noted that the results were slightly muffled in comparison with 
the results obtained from the straight line of tubing. It was 
concluded that the interposition of twenty elbows at haphazard 
along the line made no serious depreciation in the transmission 
of sound, in a piece of 2-inch pipe of 200 feet in length. 


Monday, March 8, to a. m. 

Experiment No. 7.—Taking four lines of 200 feet each of 2-inch 
tubing, with the ends grouped together at the transmitting end, 
and tubes numbered consecutively, one, two, three, and four, and 
the receiving ends separated as far as the limits of the building 
would permit, distances of from 10 to 20 feet. 

The tubes were numbered one, two, and three. The experiment 
consisted in speaking first into the butt end of each tube with 
the mouth close to the tube, but not so close as to prevent distinct 
utterance. This was then compared with the speech received bj 
using a megaphone which would envelope all three ends of the 
tubes. In each case the words could be distinctly understood when 
the tube was spoken into at its butt end, and, likewise, when the 
megaphone was placed over the three ends, but in the latter case 
the sound was of noticeably less intensity ; however, it was fairl 
distinct, with but fairly little muffling. 

The megaphone used was a 9-inch megaphone made by cutting 
off the speaking end of a standard 18-inch megaphone. A seconé 
megaphone was tried, which megaphone was made from the other 
half of this standard 18-inch megaphone, with a wooden  aned 
bolic mouthpiece, as per photograph. The larger megaphone with 
the wooden parabolic mouthpiece did not give as good results 


as the smaller conical megaphone. 
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An experiment was also tried with three observers at the three 
receiving ends of the tubes, one whistling, one calling off num- 
bers, and one sending words. The three were being received 
simultaneously through the megaphone at the other end. The 
whistling was to be distinctly heard apart from the speaking, 
and while there was a marked confusion between the numbers 
that were called and the spoken words, yet there were times when 
the numbers could be distinguished from the words. 

Nore—It is natural to expect the same interference under this last ex- 
periment that would occur if three people were trying to talk to one person 
at the same time. 

Conclusion. Immediately after an experiment was made by 
combining the three tubes at the transmitting end into one trans- 
mitting tube, taking the three branches off with Y’s close to 
the transmitting end, the object being to determine whether or 
not it would be better to have three independent branches and 
tak into a megaphone, or one tube with three branches, the 
branches being taken off very close to the point of transmitting 
the sound. 

The results of this last experiment showed: 

The same observers were at the receiving ends and the same 
transmitter at the transmitting end. The observers at the re- 
ceiving ends agreed that the intensity of the sound received was 
somewhat greater than when the megaphone was used in the 
previous experiment; in short, that the two Y’s only near the 
transmitting end, which made three branches, gave better results 
than to have three independent lines with one common trans- 
mission by means of megaphone. 


Monday, March 8, 2 p. 

Experiment No. 8.—Three pieces, of 60 feet each, of 34-inch 
common rubber garden hose were lashed together at one end, 
making three independent leads. The experiment consisted in 
(a) using the small megaphone, speaking into all three tubes at 
mee; (b) speaking into individual leads. Both types of mega- 
phone were used. The small conical megaphone gave better results 
than the one with the wooden parabolic mouthpiece. The sounds 
vere heard plainly, but apparently had lost some of their intensity, 
and there was considerable muffling, and the metallic character of 
the sounds which was ordinarily observed when speaking through 
brass tubing, was lost. 
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On the whole, 34-inch tubing will probably be too small fo 
flexible leads of 50 feet in length. 

In talking through 30 feet of 1-inch brass tubing, about ¥ 
16 gauge, in one straight length, the voice was very loud, deme 
and distinct. 

The board, to arrive at any definite conclusion as to the advyis- 
ability of adopting tubing of this size for short leads in turret 
work, decided to make further experiments on the fi lowing day, 
as follows: Be: 

Using three parallel leads, each 30 feet long, one of 1-inch 
tubing, one of 2-inch, and one of 3-inch, and see whether or not 
the difference in clearness and distinctness and intensity in the 
larger sizes would be sufficient to make up for the difference In 
cost and the space that would be taken up by the larger tubes. 

Tuesday, March 9, 10 a. m. 

Experiment No. 9.—The experiment of Tuesday morning 
(March 9g) consisted in comparing the distinctness with which 
spoken numbers could be transmitted along about 70 feet of th 
following sizes of voice tubing: I-inch, No. 16; 1%-inch, No. 16; 
2-inch, No. 16, and 3-inch, No. 14. 

The test was made, first, by listening with all the local disturb 
ances quieted, and, second, making noises resembling as far as 
possible the noises in turrets, consisting of the hammering of one 
four-wheel truck and two baggage trucks within 10 feet of the 
receiver. 

Results —The 3-inch, highly satisfactory ; 2-inch, entirely sat- 
isfactory ; 14-inch, quite satisfactory ; 1-inch, the numbers could 
be heard, but with some difficulty. 

Conclusion.—With proper receiving headpieces for pointers and 
sight setters, 114-inch, No. 16 gauge, will serve all purposes for 
comparatively straight lengths not exceeding 70 feet. 

Second Conclusion.—Still better results will be obtained from 
the use of 2-inch and 3-inch, and 2-inch should be used if the 
space in turret permits; otherwise, use 11-inch. Under no con- 
ditions should the 3-inch be used, as it is entirely too heav) and 
too large for installation in turrets, in view of all the rest 
the fittings that have to go in and about the guns. 

The receiving was done in the following three ways 

(a) With the open end of the tube. 

(b) With the New York Navy Yard headpiece. 

(c) With the Boston stethose ype he adpiece. 
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One of the observers could find no improvement when local 
disturbances were involved, in using the Boston stethoscope head- 
piece, in contradistinction to the New York Navy Yard head- 
slate, this experience being totally different from that of previous 
observers in this respect. 

The Boston stethoscope hx adpiece is lighter, cheaper, and quite 
as efacient when local disturbances are present. Its use, together 
with 1-inch plain garden hose, will, it is believed, be entirely sat- 
sfactory. The length of the garden hose should be only such 
as to permit reasonable flexibility on the part of the pointer and 
sight setter in their movements, both of the body and of the head, 
and, so far as observation was concerned, 34-inch common garden 
hose was entirely satisfactory. The 1I-inch special garden hose 
previously recommended to be used would undoubtedly improve 
the conditions, but is not necessary. 

The board decided, for the benefit of those members of the 
board who have not had personal experience, to demonstrate the 
correctness of its conclusion as regards the use of 34-inch hose 
for flexible lengths not exceeding 3 feet, such as would be found 
in the bridges, searchlight platforms, and other points where 
very short flexible lengths would be necessary for convenient 
use, and a plain slip joint can be used, which will be made the 
subject of sketch and indicated on plan. 

Wednesday, March 10, 10 a. m. 

Experiment No. 10, on U.S. S. Lilinois.—The navigator, Lieut.- 
Commander Pearson, stated that the voice pipe leading from the 
bridge to the steering engine room was unsatisfactory, and de- 


scribed, as in his judgment, the causes for this, as, first, due to 


the noise of the running of the steering engine itself at the re- 
ceiving end; second, that when steaming ahead there was a 
whistling noise, due to the breeze created thereby or to the wind 
itself, if the wind were blowing; third, possibly the size of the 
pipe and the number of elbows. 

The pipe is a 2-inch size tubing, No. 18 gauge, and is about 
205 feet in length, and has in its length seven standard elbows and 
thirteen easy curves for change of direction. 

The board then proceeded to test this lead of voice tubing. 

. 1, 
hed | 


The board’s observation coincides with the reports of the ships 
ieers with regard to the communication from the bridge to the 


“ering engine room, and the application of the stethoscope re- 
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ceiver with a short length of rubber hose did not result in an 


improvement, either for the receiving end on the bridge or for 
receiving in the steering compartment. 

It will be observed from the records of the length of this tubing 
that it is not longer than the theoretical limit of 300 feet, as ge. 
termined in the shop experiments. Unquestiortably the size 
the tube is too small for the distance over which the speech has 
to be transmitted. 

Saturday, a. m. 

To make sure of this point the bridge station was abandoned 
and a station was taken up in the port engine room, which re 
duced the length to 105 feet. This lead from the engine room 
the steering compartment had five elbows and seven changes of 
direction by long sweeps. The pipe is 2-inch standard tubing 
No. 18 gauge. . 

The results from the port engine room to the steering compart- 
ment were very much better, but still, using the Boston stetho- 
scope headpiece and the New York Navy Yard headpiece, n 
signals could be received. When all noises were quieted, the 
transmission was entirely satisfactory. 

The board finally decided that it would be desirable to try an 
insulated room, something like a telephone booth, and orders 
were given to knock together a temporary structure for this 
purpose. 

Fairly, but not entirely, satisfactory communication could bk 
had through the butt end of the tube, when it could not be had 
through either the Boston stethoscope headpiece or the New York 
Navy Yard headpiece. 

Wednesday, March 10, 2 p.m 

Experiment No. 11, on U. S. S. Illinois.—Lieutenant Steele, 
the ordnance officer of the //linois, stated that the communication 
by voice pipe was entirely satisfactory from the fire control sub 
stations to both turrets, but that the after turret, being farther 
from the substation than the forward one, was the worse of the 
two. Mr. Steele exhibited to the board the present arrangement’ 
for receiving that were used by the sight setters and the gw 
pointers, and the board proceeded to test out this system. 

The board proceeded to test out the voice pipe running from 
the fire control substation to the sight setters in the after turret 
The length of this pipe was 286 feet, with seven elbows, ® 
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sweeps for change of direction, and of 2-inch, No. 18 gauge. 
The pipe was tested first as actually now installed on the ship; 
second, with special devices, as hereinafter described, with the 
result as follows: 

Could distinguish ranges, but with great difficulty, listening 
both at the butt end of the tube, with the New York Navy Yard 
headpiece and with the Boston stethoscope headpiece. 

A similar experiment was made with the voice tubes from the 
substation to the forward turret; length, 98 feet, 2-inch, No. 18 
gauge, pipe, with four elbows and two sweeps. Results were 
excellent. 

The ordnance officer reports that at the sight setters’ stations 
transmission would in both cases be unsatisfactory, and this is 
undoubtedly due to the comparatively long length of flexible 
mohair tube. The board arranged for an experiment the follow- 
ing day, to substitute a 2-inch standard brass voice tube with as 
short lengths of 1-inch hose as possible, to see whether or not 
the receiving could not be made satisfactory by this one change. 


Thursday, March II, Io a. m. 

Experiment No. 12, on U.S. S. Illinois.—The board proceeded 
to test out the lead from the upper maintop to the 12-inch fire 
control station, having a length of 258 feet of 2-inch, No. 18 
gauge, pipe, with seven elbows and fifteen sweeps. The test 
consisted in calling ranges and deflections from aloft. The wind 
was blowing quite strongly at the time. The ranges and de- 
fiections called were received in the fire control station with 
everything quiet, in two ways: 

(a) With the butt end of the tube only. 

(b) With a standard 18-inch megaphone rigged to go on this 
tube. 

Results—Not satisfactory in loudness, but with the important 
fact that the addition of the 18-inch standard megaphone receiv- 
ing Outlet to the 2-inch tube increased very perceptibly the loud- 
ness of the ranges and deflections received. 

The board then proceeded to test the lead from the turret fire 
control station to the after turret. On one side the flexible 
mohair tubing had been t mporarily replaced by 2-inch standard 
brass tubing, and on the other side the mohair tubing was still 
in place, The length of this mohair tubing was about 10 feet, 
with a McNeely receiving terminal. 


aiid =| 
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Results —While the turret was quiet the ranges were received, 
and the addition of the megaphone receiving terminal perceptibly 
pMury 


Ss Were 
received, but still not sufficiently for the service of the oun 
‘ §& 4d, 


increased the loudness with which the ranges and deflection 


The flexible mohair tubing did not prove as inefficient as had 
previously been anticipated, but still it was not as good as the 
2-inch tubing. 

The board believes that these experiments on the IIlinois haye 
confirmed the views of the sea-going officers as follows: 

(a) That the size of tubing for such a long communication 
is too small. 

(b) Their conclusions as to the effects of elbows are not syb- 
stantiated, and that in ordinary installations elbows can be used 
where necessary for cheapness, but it would be better to us 
sweeps, although this point is doubtful. 

The use of flexible mohair tubing in the fire control stations 
can be dispensed with, and the use of flexible mohair tubing in 
the turrets can and should be dispensed with, and there is ap- 
pended to this a photograph of a type of headpiece which the 
board recommends for turret use, and in other places where 
sight setters are required to receive ranges, and also a photograph 

f the installation as it ordinarily can be made to give all flexi- 
bility necessary to the movements of the head of the sight setter, 
and at the same time have him receive the ranges satisfactorily. 

The board recommends against the use of the New York Nay 
Yard headpiece, which picks up local sounds so much as to inter- 
fere with receiving ; recommends against the use of the Boston 
stethoscope headpiece, and recommends the adoption of the Me 
Neely headpiece. 

Saturday, March 13, 1g09, 10 a. m. 


7 


Experiment No. 13, on U. S. S. Illinois.—The experiments con- 


1 


sisted in testing the rough insulated booth that had been erected 
in the steering engine compartment, speaking to the booth from 
the following points: 

(a) The port engine room. 

(b) The forward bridge. 

The lengths and sizes of pipes of these two leads are matters 
of previous record. 

The results in speaking from the port engine room were entirely 


satisfactory, the booth having accomplished the result of 80 
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diminating the local noises as to make all messages perfectly 
and readily intelligible. There was fitted on the end of the tube 
projecting into the booth a phonograph mouthpiece, as per pre- 
vious photograph. 

The results from the bridge were not satisfactory. It is be- 
ieved that the length of this lead is beyond the limit of 2-inch 
tubing, as previously reported by the board. 

The phonograph mouthpiece was also tried, speaking from the 
upper maintop to the fire contr | substation forward. The length 
of this lead is also a matter of previous record (258 feet). This 
was tried in three ways: 

(a) With the open end of the tube. 

(b) With the phonographic terminal. 

(c) With the bifurcatec head receiver. 

The following results were obtained: 

With the open end of the tube the results were entirely un- 
satisfactory; with the phonographic terminal the receiving was 
distinctly improved—probably the sounds were twice as loud; 
and with the bifurcated headpiece the sounds were almost to 
loud, but there was some slight interference, which, for the pres 
ent, is attributed to the fact that this bifurcated headpiece is made 
p with the coiled wire flexible mohair tubing, which has pre- 
viously been determined to be unsuited for clear transmission of 
speech. The phonographic mouthpiece was also tried as a trans 
mitter to the after maintop. and a number of experiments showed 
hat as a receiver it was a decided improvement, but as a trans 
miter it was not nearly so good as the speaking into the open 
end of the tube. 

The board concludes from the experiments that its recom- 
mendation that insulated booths be provided for the followin 
localities aboard ship: 

(a) The steering mpartment, 

(b) Dynamo rooms, 

(c) Engine rooms. 

Scorrect. It also concludes that the phonograph form of terminal 


8 generally correct in principle, but further experimentation is 


needed to determine the best form t produce a spherical wave 
“uriace, also, possibly, the material from which these terminals 
-” made. The board decided to conduct further experiments on 
this point, using for the purpose two horns drawn from store, 
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condemned for Yard use, and Mr. S. W. Stratton, the director 
of the Bureau of Standards, also purchased phonographic mouth. 
pieces. The results of these tests will be reported later. | 

The director of the Bureau of Standards also communicates 
to the board information concerning the character of flexible 
metallic tubing that would be suitable for use if lined with g 
proper kind of rubber tubing to produce a smooth surface, ang 
agreed to furnish the board with samples of this tubing, and to 
procure of the manufacturer prices, and also samples of a durable 
pressure rubber tubing such as is used in physical laboratories 


and in chemical researches. 


2 p. m., Saturday, March 13, 1909. 

Experiment No. 14, in Electrical Shop Building No, 103- 
The board proceeded to test out various shaped phonograph ter- 
minals as receivers, using three sizes of the “ Victor ” phonograph 
mouthpieces, as per photograph No. 1. These were also tried in 
comparison with four other forms of terminals, as per photograph 
No. 2. Two of these terminals in photograph No. 2 were taken 
from old horns. One was a papier-mache phonograph sounder 
and the fourth was a copper terminal, the curve of w 
taken also from a phonograph receiver. 

The board, after trying these in the shop, proceeded to the 
U. S. S. Illinots and made similar tests, as follows: 
(a) In the steering engine room booth. 
(b) In the substation. 


As a result of the combined observations of the members 


the board and others present, including the ordnance officer of t 


ne 
Illinois, it was decided that the large “ Victor” phonograph re 
ceiver was superior to any of the others, and is the one that should 
be used in the following localities: 

(a) Booth in the steering engine room 

(b) Booth in the dynamo room 


c) Booth in the engine roon 


Wednesday, March 17, 19% 
Experiment No. 15, Electric Shop Building No. 103.—Tht 
board met at 2 p. m. in the electrical shop building No. 103, 0 = 
Manufacturing Department, and proceeded to carry out tests wa 
a view to determining whether or not thin diaphragms placed 


m yuthpieces 


across the transmitting mouthpieces and receiving thf 
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would interfere with communication. It had been previously ob- 
served in the experiments with the New York Navy Yard head 
siece that it made little difference whether the flap valve was open 
or closed, and Admiral T. C. McLean, of the Board of Inspection, 
had previously stated that he had seen experiments in Paris in 
hich communication had been carried on in a water pipe, over 
the ends of which was stretched a thin rubber diaphragm. 

The board used in its experiments 300 feet of 2-inch standard 
brass tubing, with parabolic mouthpiece and %-inch “ T ” tubes. 
The comparisons were made between the facility of communica- 
tion without diaphragms, compared with each of the several dia- 
ghragms hereinafter mentioned, as follows: 

No. 1.—1/16-inch hard rubber. 

No. 2—'%-inch hard rubber. 

No. 3.—No. 22 sheet steel. 

No. 4.—No. 27 sheet brass. 

No. 5.—No. 30 sheet aluminum 

No. 6.—No. 18 sheet brass. 

No. 7—No. 23 German silver. 

No. 8—No. 24 fiber paper. 

No. 9.—Dentists’ sheet rubber. 

No. 10.—No. 32 mica. 

No. 11.—No. 27 telephone disc 

No. 12—Very fine brass gauze, about 1/16-inch mesh, No. 36 
wire. 

All of these gauges are B. & S. gauge.) 

The results of these experiments were as follows: 

No. 1. No communication could be had. 

No. 2. No communication could be had. 

No. 3. Sounds were just barel\ distinguishable 

No. 4. Very faint communication, but entirely unsatisfactory 

No. 5. Could distinguish sounds fairly well, but it is very much 
inferior to the tube without diaphragm. 

No. 6. Very faint, entirely unsatisfactory. 

No. ?. Entirely unsatisfactory. 

At this point in the experiments it was found that by not con- 
ming the diaphragms at the edges, communication was somewhat 
better, but still unsatisfactory. 

No. 8. Fairly good, but still unsatisfactors 


i] 
No. 9. Distinguished speech, but verv faint. 
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No. 10. Gave best results of the series, but was still unsat 


1s- 


factory. 

No. 11. Faint results, unsatisfactory. 

No. 12. The results were fairly satisfactory, but still it was 
noticeably less efficient than without any gauze. 

In using these discs, they were held at the edges by being 
confined between the end of the tube and the shoulder on the 
parabolic headpiece, the shoulder being against the end of the 
tube. 

The board then tried the effect of water in the tube. In thes 
experiments 150 feet of 2-inch tube was used, with the parabolic 
mouthpieces and %-inch “ T * tubes. 

With a very small amount of water in a bend, practically » 
difference was determined; but with sufficient water to actualh 
seal the bend communication was entirely cut off. 

This experience agrees with the experience afloat, and it is 
very easily explained, as the energy of the sound waves, in order 
to pass from one side of the water to the other, would either have 
to make the metal of the tube vibrate, or would have actually t 
move the mass of water in the tube; and the energy of the sound 
wave is so small as to not accomplish either of these two results 

Saturday, March 20, 1909. 

Experiment No. 16, on U. S. S. Illinois —The board met on 
board the U.S. 5S. Jilinots at 2 p. 

Present, all the members except Assistant Naval Constructor 
H. S. Howard, U.S. N. 

The 2-inch tube from the bridge to the steering compartment 


had been removed and replaced by a 3-inch tube. The 3-nd 
tube was led to the temporary steering booth, and the receiving 
arrangements and transmitting arrangements in this booth wert 


as had been previously decided on he board. At the bridge 


end a wind guard had been fitted, in the form of a box 14x 14x44 


7 < ~ . . ‘ > Rg ~hes 
inches, on the front side of which was a glass plate 5 men 
, -1 The members of the 

square, to give a view of the binnacle card. The members of 


board tested this 3 inch tube at each end, with 


steam on the steering engine and running the steering engi 


- G 
aos 


The results were entirely satisfactory. 
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back to the bridge, and there also distinctly heard, so that the 
ship could be controlled by steering compass courses in that way. 
The wind guard, which was in the form of a box, was, of 
course, a rough, temporary installation, but the box can be so 
designed as to be collapsible and readily stowed out of the way 
in port and easily rigged when going to sea, if need be. In 
sort, the board unanimously agreed that the general installation 
of the 3-inch tube on the Illinois from the bridge to the steering 
compartment, with the wind guard on the bridge end and the in- 
slated booth for receiving and transmitting in the steering com- 
gartment, is a success, and can be safely recommended. 

| The board then proceeded to the electrical shop in building No. 
103, and made a c unparative test of 150 feet of 14-inch brass 
tubing, with 150 feet of 11-inch pasteboard tubing, the paste- 
hoard tubing being in 30-inch lengths, and made from mailing 
tubes used in the drafting room. The pasteboard as a sound- 
ransmitting tube was not nearly as efficient as the brass tube. 
The board then proceeded to the U. S. S. New Jersey and 
tested out a number of leads to the 6-inch battery on the starboard 
side, working progressively from forward aft, and gradually in- 
qeasing the lengths of the lead and the number of openings 
taken off the lead, the lead to these guns being a single 2-inch 
tube with branches running to each gun. The communication at 
the first pair of guns at the forward end was quite satisfactory, 
but it was clearly demonstrated that the mohair tubing was de- 
cdedly inefficient and should be discarded. 

The “McNeely headpiece ” was used, in which the flexible 
mohair tubing was replaced by tubing similar to that recom- 
mended by the board in its final report, and the results were 
eminently satisfactory. 


Navy Yard, Boston, March 24, 19009. 

Experiment No. 17,1n Building No. 103: 

1. The Sub-T larget Gun Company having requested perm is- 
sion to submit for tests sam ples of their flexible tubing, arrange- 
ment was made whereby a test was made on Wednesday afternoon, 
March 24, 1909, by Naval Constructor Elliot Snow, U. S. N., and 
\ommander John F. Lul v, U.S. N. The test was not carried 
out aS a part of the — of the Voice Pipe Board—that 
board having concluded its labors as a board. 

2. The tests consisted in comparing the strength and clearness 
of sound of 1%-inch brass tubing with 1'%-inch flexible tubing 

34 
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of the Sub-Target Gun Company's material, and with 1-inch 
garden hose. The lengths tested were as follows: 50 feet, 10 
feet, 150 feet, and 200 feet, except in the case of the garden hose. 
which garden hose was only tested over a length of 100 feet 

3. The results of the tests were as follows: 

Both as to strength of sound and distinctness, the flexible ty. 
ing was in every respect equal to the brass tubing, and, in fac. 
if anything, was slightly superior on the long lengths, which 
may have been due to the fact that the flexible tubing, while 
nominally 11-inch in diameter, is slightly larger than that. The 
14-inch voice tubing could slip easily inside the 14-inch flexible 
tubing. 

4. That was to be expected. The efficiency of the 1-inch garden 
hose was not nearly as high as for the other two kinds tested, 
The feature developed, however, was that the flexible tubing 
manufactured by the Sub-Target Gun Company seemed to be e- 
tirely satisfactory and equal in acoustical properties to the brass 
tubing. 

5. This may make it necessary to modify the board’s recom 
mendation as to flexible tubing. It is to be noted in this com 
nection that the material from which the flexible tubing is made 
is galvanized steel, and there may possibly be, on this account, 
some superiority owing to the metal itself, as it is known that 
the velocity of sound in iron and steel is about 60 per cent higher 
than that in brass; brass, in turn, being about nine times higher 
than in air. 

6. This naturally brings up the question as to whether or mt 
the carrying value of voice tubes aboard ship would not be e 
hanced by using some light iron tubing instead of brass tubing. 

7. There may also be some quality involved in the thickness 
of the walls of the tubing, and whenever an opportunity offers 
it seems to me it would be a good plan to extend the experiments 
to cover the following points: 

(A) Kinds of material, using: 

(1) Brass tubing. 

(2) Iron tubing. 

(3) Pasteboard tubing. 

(4) Copper. 

(B) Thickness of walls of tubing, running, say, 
12. No. 16, and No.2 


from No. 2 


gauge to No. 20 gauge, by 4’s; that is, Ni 


gauge. 
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4, REPORT OF LIEUTENANT CYRUS R. MILLER, U. S. N., APRIL, 1908, 
AND TRANSMITTING LETTER OF COMMANDER-IN-CHIEF. 
Letter of Transmittal, January 7, 1909. 

1. The commander-in-chief forwards herewith the report of 
Lieutenant C. R. Miller, U. S. N., on the subject of voice-tube 
installation for fire-control purposes. 

2. Lieutenant Miller has made a special study of this subject 
during the past six months, in connection with the actual installa- 
tion on board ship, and in constant consultation with the ordnance 
dficers of this fleet, and the enclosed report is considered to 
represent the opinion of the fleet on this subject. 

3. A special report has already been submitted by the com- 
mander-in-chief on the subject of flexible voice ite enclosing 
reports on this subject from each vessel in the fleet. 

4. In the present condition of flexible voice tubing in this 
fleet, it is thought that the portable communication system to 
torpedo defense guns should, except in special individual cases, 
be a telephone circuit instead of flexible voice tubing. Certain 
short direct leads of flexible voice tubing would be desirable 
Two complete portable systems for this purpose are unnecessary 
and undesirable. 

5. In regard to the complete report forwarded herewith, the 
commander-in-chief desires to state that it is necessarily largely 
founded on deduction, and as urgent as the question is, certain 
experimental work suggested in paragraphs 6 and 7 is considered 
necessary before final decision is made as to the size of voice 
tubing to be used, and before the present installation is torn out 
to be replaced by another, possibly but little better. 

6. In addition to the experiments suggested by Lieutenant 
Miller, the effect of coal surrounding and in immediate contact 
with a voice tube should be tested before installing voice tubes 
in coal bunkers. Ordinar ily, voice tubes located in the tops of 
bunkers would not be parti lculaths liable to derangement. It is 
further recommended, in view of the importance of spotters main- 
‘aining uninterrupted communication, that the practicability of 
using the various legs of ‘fe cage masts as voice tubes to sub- 
station be determined by experiment. 

7. It is believed that the necessary experiments with voice 
ies, aS suggested herein, could be carried out in one week's 
time, if preliminary arrangements had been made, and the im- 
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portance of obtaining an efficient voice-tube installation in vessels 
of this fleet when they go to the Navy Yards, together with the 
large amount of money involved, leads me to recommend thy 
these experiments be carried out immediately, before any fina 
decision as to the size of tubing is made. It is further recom: 
mended that all preparations be made for the test before the 
arrival of the fleet, and that at least two ordnance officers of this 
fleet (to be nominated by the commander-in-chief) be ordered 
on the board, or in connection with it, and that the experiments 
be carried out immediately after the ships reach Hampton Roads, 
Report of Lieutenant C. R. Miller, U.S. N. 
January 2, 1909 

2. As installed on the various ships at the navy yards or by 
the ships’ mechanics, fire-control voice tubes have not on the whole 
been satisfactory for the following reasons: 

(a) Many of the tubes are too small, and are exposed to gun 
fire through a great part of their length. 

(b) Their efficiency has been reduced to a greater or les 
extent by numerous bends or elbows. 

(c) The use of green flexible tubing has in many cases proved 
fatal to the sound-transmitting properties of tubes; a section only 
30 inches long will render an otherwise good tube useless. 

3. After extensive practical experiments on the Kansas, Mir 
nesota, Louisiana and Missouri, at anchor and underway, the 
accompanying plan and list of voice tubes for a vessel of the 
Connecticut class is proposed. 

4. In connection with the above schedule and the general sub 
ject, it is remarked that: 

(a) The proposed size of tubes allows a small factor of safety 
so that transmission will be efficient even if the tube is slightly 
choked up, deformed or broken, or if the talker or listener should 
not happen (as occurs almost invariably in actual use) to hold his 
mouth or ear in precisely the correct position, or should not have 
a voice with the requisite carrying power and distinctness. 

(b) Particular attention should be given to providing siraige 
leads for all tubes. Easy bends only should be used—never & 
bows, T’s or L’s, which are very inefficient. Tubes should be 
taken through the coal bunkers, if necessary; iron pipe show 
then be used in lieu of the brass tubing, which is easily broken 


by being struck with shovels wien stowing bunkers, etc. 
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(c) Mains should be run below the pre ‘tective deck with risers 
to the guns, SO that the tubes will not be exposed to gun fire any 
more than necessary. 

(d) The tubes leading from the substations to the turret sight 
stters are in addition to and independent of those provided for 
cal control, i. e., between the turret officer, gun pointers, hand- 
training and elevating gear, circuit breakers and handling room. 

(e) Tubes between torpedo-defense stations and the guns of 
their sectors should be portable, being kept stowed below until 
they are required. These tubes should be fitted with bayonet 
ints and hangers, so that they may be readily connected together 
snd led along the decks. Flexible sections should be provided 
nly for outlets and bends, or for passing by wreckage. A ready 
means should be provided for clamping flexible sections to each 
other or to the solid tubing, introducing branches, and connecting 
new sections to replace parts damaged. 

(f) As a general proposition, flexible leads should be kept 
as short as possible, as the trouble arising from them will be 
approximately proportionate to their length. 

(g) Hinged, non-water-tight mouthpieces should be supplied 
for all tubes, excepting those connecting water-tight compart- 
ments, in which case water-tight mouthpieces should be fitted. 

(h) Double head receivers are of no value except at noisy 
ations, such as sight setters’ outlets at all guns and in all turrets. 

(i) An effort should be made to have outlets from the spot- 
ters, at which substation operators listen, as widely separated 
as possible from those through which they talk out to the turrets 
guns, so that the noise made by the talker will not interfere 
ay more than absolutely necessary with the listener. 

(j) Outlets in torpedo rooms should be as far as possible 
from the air compressors, which are very noisy. 

(k) Tubes aloft collect water, and those on the main are some- 
times choked by cinders. Small drains should be provided at the 
‘west points of all exposed tubes for drawing off water, and a 
umion should be fitted at the bottom of leads from the main so 
that cinders may be readily removed. 

aU Voice tubes Nos. 2, 3, 4. and 5 should have flexible exten- 
sions for plugging into outlets in conning tower, in case leads aloft 
are shot away. Similarly the tubes aft, Nos. 9, 10, 11 and 12, 
should be fitted for plugging in flexible extensions behind armor. 


~ 
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(m) Tubes Nos. 1 and 6 to be solid; a 3-inch tube is necessary 
so that communication may be had chess being particular abou 
having talker or listener close to outlets. 

(n) No experiments have been held to demonstrate the ef. 
ciency of 2-inch and 2%-inch risers, and 2-inch, 2%-inch and 
3-inch risers from the 2%-inch and 3-inch mains led from the 
substations to the 8-inch turrets and broadside guns, respectively, 
(Tubes Nos. 16, 17, 18 and 19.) 

(o) The tube between the foremast and the mainmast (No. 7) 
should be well grounded at each end to take off currents induced 
by the wireless. 

(p) All extensions aloft should be solid tubing, as the flexible 
cannot be so readily secured, and is not so efficient as the former, 
Flexible tubing is not really necessary along the topmasts, as the 
give of the latter is practically negligible. 

(q) Tubes to broadside guns should be brought up through 
the base of the mount on the sight setter’s side, and jointed so that 
only a short section of flexible will be required in addition to 
that in the double-head receiver. 

(r) An efficient relay may be had by fitting a Y in a contim- 
ous tube: the relay operator in the after 12-inch handling room, 
for example, repeats the order to the sight setters in the turrets 
the substation operator, hearing this repetition, knows that his 
order has been understood and sent along. 

(s) No communication has been provided between conning 
tower and maintop. It is not believed that a long 3-inch tule 
is needed for this purpose, when communication may be had va 
the substations and the foretop. 

5. After consultation with Assistant Naval Constructor Me 
Bride, the following remarks are submitted on recent specifice 
tions and drawings of the Bureau of Equipment on Voice Tube 
and Appliances: 

Drawing No. 1543. Water-tight voice-tube terminal box: The 
close gr uping of terminals allows aiden or listening through 
only one tube at a time; in view of the fact that almost invariabl 
no other arrangement of terminals in a crowded central stati 
is practicable, this criticism must be consi purely academt 
But it is mentioned as a condition to > be watched for and guarded 
against whenever possible. (See Naval Constructor Tawersey$ 
letter to Bureau of Construction a Repair on this subject.) 
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Drawing No. 18739-F. Voice-tube headgear for fire control: 
Appears to be satisfactory. . 

Drawing No. 18740-F. Three-way and six-way switch valves ; 
A hinge-covered mouthpiece or opening on the flat side of the 
valve opposite the lever would permit instructions to be given the 
man operating the valve as to which way it should be moved; 
call bell and annunciator might be necessary at the valve to call 
the operator. 

Drawing No. 18741-F. Two-way valves, flexible joint and re- 
volving joint: The two-way switch valve is heavy, expensive, 
takes up too much space in a crowded conning tower, and is 
apparently inefficient by reason of the sound waves striking the 
surface almost normal to the direction of their travel (it is esti- 
mated that 60 per cent of their volume is reflected back to the 
speaker) ; the lever that holds the valve in position loses its spring 
and allows the valve to slip around. The two-way flapper valve 
is simpler, lighter, cheaper and more compact, and provides a 
much clearer and more direct path for the passage of the sound 
waves. The addition of a catch (non-automatic) to hold the 
flapper up against its spring will make the flapper valve in every 
way superior to the switch valve, so that the latter standard may 
then be totally abandoned. 

Drawing No. 18742-F. Covered mouthpieces, water-tight and 
non-water-tight: Appears to be satisfactory. 

Drawing No. 18743-F. Open and megaphone mouthpieces, 
non-water-tight: Appears to be satisfactory. 

Drawing No. 18744-F. Telescopic and flexible mouthpieces and 
portable plug: The present design of portable plug shows a flare 
that permits expansion of the sound waves, and that would prob- 
ably reflect them back; the proposed modification (see sketch) 
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would obviate this and simplify the fitting. It is considered a- 
visable to increase the strength of the bayonet joint, making the 
swelling at the base of the mouthpiece larger, if necessary. 
Drawing No. 17845-F. Elbows and Y branches for voice tubes: 
Appear to be satisfactory. Elbows should be used only where 


absolutely necessary. 


Specifications, Bureau of Equipment Advance Sheet No. 17, 
September, 1908. 

Paragraph 2. No mention is made of 2%-inch tubes. This 
size may well be used, for example, in the lead between the for- 
ward- and after-torpedo rooms in the Connecticut class. It will 
often come in as a compromise between the 2-inch and 3-inch 
tubes. 

Paragraph 5. No description of the light flexible tubing js 
given; the green rubber hose now in use in the fleet is anything 
but satisfactory, as it breaks too easily and transmits sound either 
poorly or not at all. A light metallic flexible tubing is most de 
sirable and necessary, if a suitable make can be found. If the 
metallic tubing is impracticable, the specifications should be very 
strictly dawn, and should provide for a greater percentage of pure 
Para rubber than that now called for. The flexible aluminum 
tubing supplied by “ The New York Flexible Metallic Hose and 
Tubing Company, 173-177 Lafayette Street, New York Cty,’ 
has been recommended. 

Paragraph 12. In order to secure short leads with few bends 
it may be necessary to run voice tubes through the bunkers; m 
that event they should be iron pipe, so as to withstand blows from 
shovels and other mechanical injury while stowing or handling 
coal. 

Paragraph 10. The risers and outlets for fire-control voice 
tubes should be as widely separated as possible from the leads 


for visual system and telephones. 


Paragraph 13. Investigation to date shows that voice tubes 
do not pick any appreciable noise when passing through bulk- 
heads or noisy places; hence insulation or lagging appears © be 
unnecessary. 

Paragraph 25. The value of the megaphone mouthpiece 5 
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carefully conducted experiments with voice tubes, both ashore and 
on board ship. Among the points to be covered are: 

(a) Does painting a voice tube reduce its efficiency? Lieut.- 
Commander Earle has conclusively demonstrated, to his own sat- 
isfaction, that it does, and he has so stated in a report on record 
practice. Would not the c rrosion of an unpainted tube and the 
dust and other matter that would gather on it have a bad effect 


(b) The efficiency of risers taken from a main tube (as pro- 
posed for the 8-inch turrets and 7-inch broadside guns) has not 
been determined. Must the combined section of outlets bear any 
relation to the area of supply? 

(c) There is no data on the effect of bends, elbows, etc., on 
the transmission of sound. Lieut.-Commander Nulton, ordnance 
oficer of the Ohio, went over Naval Constructor Tawersey’s re- 
port and booklet on the Ojsio’s voice tubes, and has informed 
me that the latter's deductions do not meet with service condi- 
tions on board ship; a 2-inch tube is not efficient to 300 or 350 
feet; the tubes from the forward bridge to engine rooms “ are 
useless” (175 feet). The 32-inch tube, however, from signal 
tower to central station “ works perfectly.” By determining the 
dficiency of certain sizes and lengths of tubes on shore, and then 
introducing bends of different degree and radius, it may be 
possible to deduce an empirical formula for the diameter of tube 
to be used for connecting two points on board ship. For example: 

D=(2a-+ 3b +2¢+ 0.01) L. 
D =diameter of tube to be used. 


a= factor for the introduction of a 90° bend. 


b=factor for the introduction of a 45° bend. 
¢=factor for the introduction of an outlet. 


L =distance between the points to be connected. 


001 is taken as a constant factor, it being assumed that a 2-inch 
tube (straight lead) will give satisfact ry transmission between 
Wo points 200 feet apart. 

(d) Best angle for taking off outlets. 

AS) Relative efficiency of different metallic tubes: Drawn brass 
it different thicknesses, iron and steel. Chief Gunner ( ampbell 
imiorms me that iron voice tubing installed on the El Cid (Nitch- 


eroy rg — . : 2 
‘roy, Buffalo) when originally fitted out as a dynamite cruiser 
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for the Brazilian Government proved very inefficient, as compared 
with the drawn-brass tubing. 

(f) Relative efficiency of straight brass tubing and equal 
lengths of same size flexible tubing of different qualities, 

(g) What would be the effect of gradually increasing (of re. 
ducing) the diameter of a tube? The stethoscope has been used 
with success as a receiver; could it be adapted in any way for 
our purposes? Does the sudden expansion by a megaphone mouth. 
piece cut down the efficiency of a tube? 

(h) What is the influence of oval or irregular sections of 
tubing, and variations of same? 

(i) Does the difference of temperature at sending and re 
ceiving points have any effect? Also the difference of air. 
pressure? 

(j) Does transmission depend in any way upon the character 
of wave front or the length of the sound wave? 

(k) What is the most efficient tone? Should a mouthpiece 
that will utilize nasal tones be used? Experiments on this ship 
indicate that it is considerably more efficient than the type that 
takes in the throat or chest tones only. It has been suggested, 
for example, that the chest should be raised when speaking, so as 
to utilize the additional resonating cavities of the thorax, at the 
same time imposing greater tension on the vocal chords; these 
points are important, as they increase the carrying power of the 
voice. 

(1) Is a loud voice more efficient than shouting? Will rever- 
berations, for example, set up more readily in a 2-inch than mn 
a 3-inch tube? 

(m) Will branches of a suitable length bank up counterwaves 
that will deaden the sound? 

(n) Effect of leaks or breaks. 

7. Other points will be suggested and all are of greater of 
less importance. It is recommended that the whole subject be 
thoroughly investigated by a line officer and a naval construcier, 
who should be directed to obtain the assistance of a physics 
from one of the well-known colleges of the country; they should 
have ample facilities for making comparative tests by setting 
up long leads of various sizes and types of tubing, and introducing 
therein bends, branches, elbows, outlets, etc., so that all cond 


tions met with in service may be experimented with. It may & 
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expected that sound uniform practice, based on exhaustive ex- 
perimentation, will increase the efficiency of our voice tubes 
very materially, and the importance of this subject warrants 
most careful consideration. 

8 The following recommendations involving work to be done 
at a navy yard are respectfully submitted, and apply in general 
to all ships in the fleet: 

(a) Run all tubes now unnecessarily exposed below the pro- 
tective deck or behind heavy armor. 

(b) Replace all tubes inefficient for the purpose for which 
installed for any reason with tubes of suitable size and lead. 

(c) Fit out all ships with portable tubes for torpedo defense. 

(d) Make voice-tube systems complete by installing necessary 
tubes not in at present. 

(e) Fit out all ships with suitable flexible tubing and receivers 
where necessary. 

(f) Conduct exhaustive experiments as outlined in the two 
preceding paragraphs. 

9. I desire to acknowledge valuable suggestions received from 
time to time from many officers in the fleet who have interested 
themselves in this vital subject; my thanks are due especially to 
Lieut-Commanders O. P. Jackson, R. W. McNeely, J. H. Holden 
and L. M. Nulton. 


List oF Fire Controt Voice Tupes ror A BATTLESHIP OF THE 
CONNECTICUT CLASS 


No. Siz Between 
I 3-in Both for forward crow’s nests, searchlight platform, lower top 


and conning tower 
2 242-in. Lower fore top (range finder, etc.) conning tower and 
substations 


a) 
he 


Forward searchlight platform, lower top, conning tower and 
12-in. substation, metal extension to upper crow’s nest 

$ 2%-in. Forward searchlight platform, lower top, conning tower and 
8-in. substation, metal extension to upper crow’s nest 

2%-in. Forward searchli 


both 7-in. substations; metal extension to lower crow’s nest 


ght platform, lower top, conning tower and 


6 >in. Forward torpedo directing station to forward torpedo room 
7 2in. Forward and after tops and searchlight platforms, extensi 
. to all crow’s nests (secured to funnels). 
8 j-in. Both after crow’s nests, searchlight platforms and lower toy 
93mm. = After searchlight platform, lower top and 8-in. substation, 


metal extension to lower crow’s nest 
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No Size Between. 

10 3-in After searchlight platform, lower top and 7-in. substations 
metal extension to lower crow’s nest ’ 

It 3-in After searchlight platform, lower top, and 12-in substation: 
metal extension to upper crow’s nest ——_ 

I2 3-1n Lower main top (range finder, etc.) and all substations 

I3 2-in After torpedo directing station and after torpedo room 

[4 2-1n 12-in. substation and forward 12-in. turret. 

15 3-1n. 12-1n. substation and after 12-in turret 

16 2%-in. 8-in. substation and starboard 8-in. turrets 

17 2%-in. 8-in. substation and port 8-in. turrets. (Risers to f rward Sie 
turrets to be 2-in. in diameter. ) 

18 3-in Starboard 7-in. substation to starboard 7-in. guns 

IQ 3-1n. Port 7-in. substation to port 7-in. guns. (Risers to guns 1 and 
3, 2 and 4, to be 2-in.; to 5 and 7, 6 and 8, 2%-in.: andy 





9 and II, 10 and 12, 3-in. in diameter 


f 


20 2%%-1n ‘orward and after torpedo ro 


the guns in its sector 


to 
a, 


1 torpedo defense station an 


2 torpedo defense station and the guns in its sector 


22 2-in No. 2 

23 (2-in. No. 3 torpedo defense station and the guns in its sector 
24 2-in. No. 4 torpedo defense station and the guns in its sector 
25 2-in No. 5 torpedo defense station and the guns in its sector 
26 2-in No. 6 torpedo defense station and the guns in its sector 
27 2-in No. 7 torpedo defense station and the guns in its sector. 
28 2-1n No. 8 torpedo defense station and the guns in its secter 
29 3-In Conning tower, central station and both sides of forward and 


after turrets 


XTRACTS FROM A LETTER FROM LIEUTENANT R. W. MCNEELY, 


cn 


U. S. N., OUTLINING EXPERIENCE GAINED ON THE U. S. S. LOUIS 
IANA, WHEN USING VOICE TUBES IN BATTLE PRACTICE, NO 
VEMBER, 1908. 

The stethoscope headpiece was tried out thoroughly during the 
first target practice of this ship, and it was abandoned because 
the larger tubes (like the present headpiece tubes) were found 
to be more satisfactory. The stethoscope was used during te 
preliminary practice held on April 6, 1907. Immediately after 
wards the present form of headpiece was experimented with, and 
at the first record target practice of this ship, Cape Cod, July 
1907, it was given a careful test, of course, with certain improve 
ments. The stethoscope we found (like all small-diameter tubes) 
worked well during quiet, but only a large diameter (a certain 
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diameter, but we are not speaking of absurdities, only of prac- 
tical limits. There are several 2-inch leads in this ship which 
function efficiently when everything is quiet, but are inefficient 
when there is noise, such as drilling and gun firing. The longest 
of these tubes have been made workable by putting in a relay 
somewhere in the middle of the leads, but I do not approve of 
this method in permanent installation, as we used it knowing that 
it was a makeshift. From actual experience I know that a larger 
diameter of tube will carry the voice efficiently over the longest 
lead on board this ship .. . . I have given this subject careful 
thought, experiment and consideration during the entire com- 
mission of this ship, nearly three years, and I can state positively 
that there are leads not over 100 feet of 2-inch tube which func- 
tion efficiently, and leads over 100 feet of two-inch tube which 
are not efficient during noises such as will be met with during 
action, that is, the drilling and gun firing, not counting exploding 
shells. 

From actual experience, a lead of 290 feet of two and one-half 
inch (2¥%-inch) tubing, on a very straight lead, in a quiet part of 
the ship, now installed in this ship between the forward and after 
torpedo rooms is efficient, so much so that while the torpedo air 
compressors are running in both rooms a person speaking into 
the mouthpiece in the after room can be heard at the other end; 
if the person shouts, his voice will carry 2 or 3 feet from the 
mouthpiece in the other torpedo room. While these torpedo air 
compressors are running, it is necessary for persons conversing 
in the torpedo rooms to shout in the ear of the listener. The 
three-inch (3-inch) tubes from the bridge and conning tower 
to the central station are efficient in all kinds of noises, but the 
2inch tubes leading from the same stations are efficient only in 
quiet spells. These tubes are practically parallel. There are 
humerous longer 2-inch leads in this ship, such as between the 
crows’ nests and substation, and between the substation and the 
after guns, turret and broadside, which are not efficient. 

During target practice, the one and one-half inch interior diam- 
“er, smooth rubber tubing, used by our spotters, have functioned 
satisfactorily in 50-foot leads, but not satisfactorily in 100-foot 
leads, 

The joints between these two sections were made in such a 


n ; " 
fanner as not to constrict the internal opening. I draw from 
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these facts that all tubing, in order to have the Necessary reserye 
efficiency, must be of a larger diameter than that which is just 
necessary to carry the voice in quiet times. I say this, keeping 
in view practical limits, such as cost and structural limitations, 
The very largest size of tubing which I suggest for the longes 
leads is four inches (4 inches). The table of sizes and diam. 
eters which I have compiled after careful consideration are a 
follows: 
Table of Diameters and Lengths for Fire-Control V oice Tubing 
(To be of a uniform, smooth-interior material, the transmitting 


end to be fitted with a small megaphone; the receiving end t 
be fitted with double headpiece. ) 


Length ae 
0-100 feet 2-in 
100-200 ~ 24-in 
200-300 “ 3-In 
300-400 “ 314-in 
400-500 “ 4-in. 


[ know of no length of 500 feet required, even in ships con 
templated. It is my opinion that easy bends cut down the ef 
ciency less than most people think ; that outlets in noisy compart 
ments cut down the efficiency more so, so also does the rough 
character of the interior walls of the tubing. It is in my opinion 
that the voice tube should be considered the base on which ou 
communication systems are built, in the same manner as speech 
is the basic means of communication. All other forms really 
are imitations, modifications and complications. I do not believe 
that we should fail to develop the telephone and the visual. | 
believe that an efficient voice-tube system should be the base, and 
that no energy expended in its development on this system wil 
be wasted. I believe that it will last longer in efficient condition 
than any other system quick enough to be used for modern fire 


control in action. 


Ni TE I —{ he SiSES f p Pes for differe f distances, wh ch were ret m 
mended by the Board in its first partial report, dated March 12, 1909, ™ 
been adopted and reported prior to the receipt of the information gwen . 


Lieutenant McNeely’s letter. 
Note 2.—The lengths of transmission for a given size 


. ~- os . wn ~y {ting 
been still further reduced by approximately 25 feet on each size, and cM 


f pipe have since 


ut entirely 12-inch pipes 





iry reserve 
ich is just 


s, keeping 
imitations, 
he longest 
and diam. 
On are as 


e Tubing, 

$ 
insmitting 
1g end to 


hips con- 
| the effi 
compart- 
he rough 
y opinion 
hich our 
s_ speech 
1s really 
t believe 
isual. | 
ase, and 
tem will 
ondition 
lern fire 


° recom 
1900, had 
given 


ave since 


d cutting 





ww 


+ 


um 


o 


< 


o 


& 


™ 
oo 








Voice PIPpEs. 


6, LIST OF VOICE-PIPE INSTALLATIONS ON THE U 


NO. 20 GAUGE USED, WITH Ni‘ 
Leads 
Bridge and conning tower to cent 


station (A) a 
Central station to starboard engine room 
Central station to port engine room... 
Bridge conning tower and central statior 
to steering engine room (A).... 
Central station to wireless station and 
signal tower 
Bridge and conning tow 
Bridge to chart hous 
Bridge to standard compass. 
Bridge to forecastle, port and starboard 
(A). 


= 
S 
f 

oe 


Bridge and fore top projector to forwar¢ 


distribution room (A) 

Central station to forward torped ’ 

Starboard engine room to port engine 
room 

Starboard engine room to steering engin« 
room 


Starboard engine room to forward dy\ 
namo room 


Starboard engine room to after dvnamo 
room 
Starboard engine room to starboard for 


ward fire room 

Starboard engine room t starboard mid 
dle fre room .. Pave 

Starboard engine room to st irboard after 
fire room 

Starboard engine room | engineer's 
State room . 


Starboard engin¢ room to engineer's 
office 

Starboard engine room to engineer's 
workshop .. 

Starboard engine room to evap t 


room 
Starboard engine room to nchor engin 
Starboard engine room and | 
quarter deck .. 
D : . 
‘Ort engine room to port forward 


Toom .. 


*) 


sn 
at 





44 


40 


4, 


48 


50 


+t 
‘sa 


SO 


108 


109 


[10 


IIi2 


110 


Port engine room to port middlk r 
room 

Port engine room to port after fire room 

Not fitted. 

Forward dynamo room to after distri 
bution room 

After dynamo room to forward distri 
bution room vies 

Forward distribution room to deck 
winches, main deck, forward 

Forward distribution room to deck 
winches, upper deck, forward 

Forward distribution room to starboard 
forward 7” ammunition passage 

Forward distribution room to port for 
ward 7” ammunition passage 

After distribution room to after bridg: 
projectile and main top projectile (B) 

After distribution room to deck winches, 
main deck aft....... 

After distribution room to boat cranes, 
upper deck, aft.. 

After distribution room to starboar« 
after 7” ammunition passage 

After distribution room to port after 3 
ammunition passage 

3” gun, upper deck, to magazine hold, 
forward starboard 

3” gun, upper deck, to magazine hold, 
forward port 

3” gun, upper deck, to magazine hold aft 
starboard 

3” gun, upper deck, to magazine hold aft, 
port 

3” gun, main deck, to starboard 7” an 
munition passage L. P 

3” gun, main deck, to port 7” ammun 

passage L. P.... 

3° gun, main deck, to starboard 7” an 
munition passage L. P 

3° gun, main deck, to port 7” ammunition 
passage L. P.. 

3° gun, gun deck, to magazine hold, star 
board ..... 


3” gun, gun deck, to magazine hold, port 
7” gun, gun deck, to 7” ammunition pas 


sage L. P., starboard 


I16 
So 


144 


20 


48 


60 


No.of — 
Sweeps, Elbows 
I2 2 
I2 2 
I2 2 
I4 2 


20 
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Leads Y's Length. a Elbows Size 
—— i m7 7” gun, No. 2 gun deck, to 7” ammuni 
tion passage L. P., port... tees 36 $s 2 Hy 
re 18 7” gun, No. 3 gun deck, to 7” ammuni 
2? tion passage L. P., starboard... ; 37 7 2 1i4” 
19 7” gun, No. 4 gun deck, to 7 ” ammuni 
tion passage L. P., port.............. 36 8 2 114" 
~ wo 7” gun, No. § gun deck, to 7” ammuni 
tion passage, L. P., starboard...... 34 7 2 114" 
: 4 wt 7” gun, No. 6 gun deck, to 7” ammuni 
tion passage L. P., port........... 37 g 2 114” 
en. 12 7” gun, No. 7 gun deck, to 7” ammuni 
7 tion passage L. P., starboard......... 26 5 2 114" 
ro 23 7” gun, No. 8 gun deck, to 7” ammuni- 
’ tion passage L. P., port............ 44 1! 3 14” 
“a 14 7” gun, No. 9 gun deck, to 7” ammuni 
— tion passage L. P., starboard....... 35 re) I 14” 
2 125 7” gun, No. 10 gun deck, to 7” ammuni- 
> mn eessaee L. P., port.......... 35 10 I 114” 
Be 16 7” gun, No. 11 gun deck, to 7” ammuni 
, # tion passage L. P., starboard......... 49 6 3 114" 
, 7 7” gun, No. 12 gun deck, to 7” ammuni 
:. tion passage L. P., port....... 53 10 4 14" 
18 3” guns, gun deck, to magazine hold, 
. # a cas eee hake ees 38 II 3 14” 
19 3” guns, gun deck, to magazine hold, 
a ae ae Aa 39 8 S 14" 
1% Hoist panel, berth deck, to magazine 
4 © hold, starboard roe 18 2 2 1%” 
i3t Hoist panel, berth deck, to magazine 


4 hold, port ... bitrates alae 18 2 2 I 


132 Central station to substation passage.... 17 6 o 2” 

4 & 133 Central station to forward 12” fire con- 
: trol station (A) Saks edhe See 70 - 2 2” 

4 & 134 Central station to after 12” fire control 
station (B) . Ri te ee 314 6 a 2” 

3a 135 Central station to forward t rpedo de 
' fense fire control station (A)........ 70 6 4 2” 

3 1% Central station to after torpedo defense 
fire control station (B).............- 312 33 6 2” 

_ = 


Remarks. 

‘ & All leads marked (A) and (B) are those which formerly ex- 
yf" tended up the masts. As all leads have been removed from both 
2 & masts, those marked (A) were measured to conning tower, and 
those marked (B) ti upper-deck level. 


te 


s 


un 
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7. THE THREE REPORTS HiE BOARD 


~ 


First Report, March 1 1900. 

1. In compliance with the commandant’s order, No. 1996-26 
of February 13, 1909, appointing us a board to conduct further 
experiments with voice tubes for fire-control purposes, a copy 
of which is hereunto appended, marked “ A,” we have the honor 
to submit the following partial report in duplicate. 

2. The board convened in the electrical shop, building Ny 
103, of the Manufacturing Department, Navy Yard, Boston, 
Mass., at 2.08 p. m., March 4, 1909. Present: Commander J, F 
Luby, U. S. N., senior member; Naval Constructor Elliot et 
U. S. N., member, and Assistant Naval Constructor H. S. Hoy. 
ard, U. S. N., member. Lieut.-Commander J. H. Holden, U.S. N, 
was present also, although then not having yet been ordered a 
a member of the board. On March 8, 19009, Lieut.-Commander 
]. H. Holden, U. S. N., reported for duty as a member, and 


the same d 


ate Lieut.-Commander F. L. Sawyer, U. S. N., also 
reported as a member. 


3. The board decided to hold open meetings, and accord: 





sent notices of its having convened to the commanding officers 
of the battleships, and thereby invited any officers under ther 
| 


command to be present, who might be interested in 


ceedings, tests and experiments. 
s 


4. The board arranged to hold sessions twice each day, cot 
vening at 10 a. m. and at 2 p. m., each session to be f about an 


hour’s duration. On account of other duties, it was not, how 
ever, practicable for all members to be present at ever) sessi0n. 

5. Naval Constructor Elliot Snow, U. S. N., member, laid 
before the board an “ Enunciation of the Principles Involved # 
the Transmission of Speech by Voice Pipes.” These are here- 
with enclosed in corrected form, having been submitted to an 
corrected by Prof. Wallace C. Sabine, director of the C llege 


| rior to drawing 


h at Harvard University. P 


of Physical Researc 
up these principles, Mr. Snow had had a long personal interview 
with Prof. Sabine, who had kindly consented to come and look 
over all the fittings ordinarily used, and made a quick inspection 
of the installation on the U. S. S. New York. 
at Soe 

st 


6. The board then laid out a series of experiments, 2 ™ 


( Enclosed marked 





996-3-6, 


Fryeth 
t further 
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which is hereunto appended, marked “C.”” These were followed 
n the main, but not in the exact order in which they are listed. 
The results of these experiments are appended hereto in pamphlet 
form, marked “ D.” 

>. There is appended also, as a part « f this report, an extract 
taken from the reports of the officers of the battle fleet, marked 
“E” a copy of the report of the c ymmander-in-chief, No. 4240, 
dated January 7, 1909, marked “F,,” and a copy of the special 
report made by Lieutenant Cyrus R. Miller, U. S. N., No. 2-09, 
dated January 2, 1909, marked “G.” 

& After carefully considering all the information placed be- 
fore the board in the form of the reports referred to in the pre- 
ceding paragraphs, the various apparatus and fittings examined 
by the board, its experiments, and the reports of experiments here- 
taaftor enumerated, previously made by the Naval Constructor 
at the Navy Yard, Boston, which experiments were carried 
on in part by Assistant Naval Constructor H. S. Howard, U.S. N., 
and Naval Constructor E. F. Eggert, U. S. N., the board submits 
the following findings : 

9. The prime causes of the inefficiency of the existing instal- 
lations of voice pipe are as follows, arranged in the order of their 
importance : 

(a) Inadequate size of tubing, considering the length of the 
transmission. 

(b) Inefficient receiving terminals. 

(c) Inefficient material used for flexible terminals 

(d) Use of flexible terminals in many places where fixed tub- 
ing could have been easily used. 

(e) Improper use of flaring mouthpieces at transmitting ter- 
minals, | 

f) Dirt and water in the pipes. 

(g) Too many branches from one main. 

(h) Use of elbows (to a very minor degree). 

With regard to causes (b) and (e), the so-called m raphone 
mouthpieces heretofore used are absi lutely contrary to theory 
and practice as transmitting terminals; as receiving terminals 
they are a rough approximation only to the best form. The best 
orm is the one now used on phonographs and used by the makers 
I brass-wind instruments. This will hereafter be termed the 
"Phonograph receiver.” 
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Cause (c) refers to flexible mohair tubing with coiled wire in. 
sertion. The reasons for the inefficiency of this form of flexible 
terminals are now clearly understood (see one of the appendices 
to this report). 

Cause (f) can easily be eliminated by the personnel of th 
vessel on existing installation. 

With regard to cause (g), the effect of taking off a branch js 
equivalent to a leakage. If, however, all the branches are neg 
the receiving terminal, as in the case of two sight setters in on 
turret receiving ranges from a distant substation, the loss from 
leakage need not be taken into account. 

With regard to cause (h), the inefficiency resulting from ¢. 
bows is so small as to be negligible, and hence installations cay 
safely be made with elbows, provided they do not average mor 
than one elbow for every 10 feet of pipe. This is about th 
average on existing installations. 

In the causes of inefficiency, no mention is made of the effec 
of the wind aloft nor of local noises nearby the receiving terminal 
as these are common to any system, nor the imperfections in a 
individual articulation and speech. These are covered by pare 
graph 12 hereinafter. 

It will also be noted that no reference has been made to th 
question of “insulation of interference due to metallic contact 
of the pipe with the hull.” The experience of Lieut.-Commanéer 
Cyrus Miller, U. S. N., and the experiments of the board shor 
that the tubing does not “ pick up” sound when passing througi 
a compartment containing noisy running machinery. In shor 
lagging the pipes with felt is not only not necessary, but isa 
unnecessary expense. Likewise there need be no precautiot 
taken toward an attempt at “ sound insulating ” the pipes where 
they pass through bulkheads or in the hangers. This condition 


results simply from the fact that the wave length of the mat 


. machiner 


human voice is from 8 to 12 feet, and that of running maci 


so verv much shorter wave length that the two do not ™ interfere 
in any appreciable way. 
10. As to materials, the board believes, all things consider 
which include ease of installation, considerations of water tigt 
ness, cost, weight and commercial factors, that seamless draw 
brass tubing of circular cross section is the best to be used 


4 


any known material. All the castings for transmitting termim® 
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Y or T branches, etc., should be of composition “ A ”’ ne-half 
sinc, one-half aluminum), and all “phonograph receiving ter- 
minals” should be of smoothly spun and polished brass or copper. 

The best material for flexible terminals is as yet unknown, but, 
until something better can be found, the board recommends th 
yse of I-inch garden hose, 9-ply, 8-ounce cotton sheeting, made 
yp with standard commercial rubber. The board has 1 under 
‘vestigation and consideration special tvpes of flexible hose, 


1 


which will be reported on in a subsequent communication 

11. As to sizes of tubing for use in connecting given points for 
communication, a rough approximation to the length of the pipe 
should be made, and then the following sizes used for single leads 
without branches, subject, however, to verification under battle 
practice. It was impossible for the board to in any wise approach 


this condition in its experiments: 


Lengths not exceeding 75 feet 
1x) 
(x) 
™,. 4, — 1a _ 
iné diameters given are external diameters, and th rauges 


should be as follows: 1 inch, No. 18; 2-inch, No. 18: 2'4-inch, 
No. 16; 3-inch, No. 16 

In order to reduce the lengths of pipes as much as possible, 
and thereby reduce the cost and weight and volume taken up, 
the board recommends, in giving a vessel a general refitting, 
that the fire-control substation should be placed 
sible to the midlength of the vessel or. at least, at some point 
nearly half way between the fire-control towers. 

12. Referring now to that part of paragraph 9 which t 


upon the question of interference due to wind and local noises, 


al 


tte. Assuming that suitable sizes of tubing have been used in 


sonironted with two causes of difficulty of the use of voice tube 


( 


an 7 . . . - . 
an installation and with properly designed fittings, we are still 


\a) Wind in expose ] places. 
(b) Local noises in the vicinity of the receiving terminal 
As to (a), the very simpk expediet 


A 
« 


a light canvas 
sod Or wooden box over the terminal will eliminate this diffi- 
culty. This is something that can be easilv rigged bv the per- 


wy m. : . ’ . 1% 7 . - 
onel on existing installations, but could well be provided for 
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With regard to (b), it should be noted carefully that 


loeal 
Wal 


noises at a transmitting terminal (such, for instance, as speaking 
from a noisy steering compartment when the steam-steering 
engine is running, to a receiving terminal where ordinary gyig 
is maintained, does not in any way interfere with receiving in 
fact, it is difficult to detect the fact that the steering engine te 
running at all. The reverse, however (i. e., speaking from 4 
quiet station to a noisy one), as from a substation to a turret, o 
from a conning tower to the steering engine room, is a very dif. 
ferent matter, and of all the interferences is by far the mos 
serious and difficult to provide against. 

13. The board recommends special non-transmitting headpieces 
for sight setters, as shown by plan and photographs which accom 
pany this report, and insulated booths for steering compartments, 
and engine rooms and dynamo rooms, and in every case the voice 
tube from the bridge or conning tower to the steering compatt- 
ment be not less than 3-inch, and from the conning tower t 
central station. If this distance exceeds 400 feet, the tube should 
be 3%-inch or upwards. 

14. The board submits herewith a series of photographs which 
are referred to in its report, and also a sheet of standard fit 
tings, etc. 

15. The board does not feel that the conclusions herein te 
ported should be considered as final. It is recommended that 
during the next target practice of the fleet, an independent board 
on voice tubes be ordered by the department, of officers not at 
tached to the fleet, who shall accompany the fleet and give 
thorough and practical test to the voice-tube communications of 


the various ships during actual firing 


Second Report, March 17, 1900. 

2. The board having already reported as to the size of tubing? 
believes will be adequate, the proper materials to use for tubing 
and cast fittings, and the necessity and practicability of insulated 
booths in certain localities, now reports as to fittings, etc., exc 
flexible tubing, which will be made the subject of a separalt 
final report as soon as data and experimental material can be 
finally assembled. 


3. As to receiving and transmitting terminals, it has 
1 i mega 


clearly demonstrated that a “ phonograph receiver, 1. & 
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phone type; is the best form for a receiver, and probably the worst 
form for transmitting, at least, very inefficient as such. The 
hard will accordingly divide this subject into two heads: 

(a) Receiving terminals. 

(b) Transmitting terminals. 

(a) Receiving terminals should be of three types, as follows: 
of the “ Victor ”’ 


i Phonograph receivers ¥ type, both as 


to size, form, material and thickness. To be used in c njunction 
with separate flexible transmitter in the booths in the engine 
rooms, dynamo room and steering compartment, to connect with 
the conning tower, the bridge and the central steering station. 
Possibly this can be advantageously used in turrets; smaller ones 
can be used on the lead from the turret officer to the turret trainer 


and sight setters for the local control of the turret. 


(2) “Non-transmitting headpiece receivers,’ as per photo- 


graph (see first report ) 


and at broadside guns, a 
stations, but in the latter 


To be used by sight setters in turrets 
nd in some cases in the fire-control sub- 


case only if desired by the personnel of 


the ship, and by spotters aloft. 





(3) “ Portable receivers ” of generally the same type of con- 
struction as the “non-transmitting headpieces,” as regards the 
tubber earpiece, but to be a single 1-inch tube, and portable, so 
that it can be attached to the tubes at a point near the ordinary 
transmitter hereinafter referred to, so as to permit of transmission 
and hearing without changing the position of the head. 

(4) “Ordinary mouthpieces’ that serve both for receiving 
and transmitting on short unimportant leads, that do not require 
special provision and which are largely used for peace purposes, 
tin which the effectiveness of the short length of connection is 
such as to make special provision unnecessary. 

4. As regards transmitters, but one type is necessary, the “ or- 
anary mouthpiece,” which is referred to under item (4) of re- 
ceiver. All of these receivers and transmitters are shown either 
¥ accompanying photographs or by sketches which accompany 
the first partial report of this board. 

5 Closely allied with the question of “ receivers” and “ trans- 
mitters” are those of : 

(a) Booths. 

b) Windguards. 


(a) Booths should be c nstructed of wood and lined with felt, 
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and generally similar to wireless operating rooms, but ¢ 


» I 
1€ lag- 


ging need not be so thick. The experimental booth tried jy th 


1 


. “— ° o e . ue 
[llmots’ steering room was of rough 7¢-inch pine, with one layer 


g, 


and proved effective, and was fitted with a double glass windoy 


of 1-inch hair felt inside, without any interior wood sheathip 
that gave a full view of the helm indicators, as per sketch, 

(b) Windguards were described in paragraph 12 of the firs 
partial report. The conditions are so varied under which thes 
will have to be installed as to make it impracticable for the board 
to do more (in the matter of details) than to recommend tha 
these be required and fitted, the details in every case to beds 
cided locally by those who may have to use them. 

6. The use of cast elbows should be permitted and required, 
as the expense is lessened thereby, and the installations can kk 
more quickly and easily accomplished by a greater variety of 
trades. Sweeps can advantageously be used in some places, ani 
if a sweep can be used in a 10-foot length to avoid the introduc- 
tion of four elbows in that same length, it may be cheaper and 
better to use a sweep in such cases. This can easily occur @ 
turret installations, but not so frequently elsewhere. The present 
type of cast elbows is satisfactory. 

7. Water-tightness should be obtained as at present when pipes 
pass through water-tight bulkheads and water-tight decks, 
using stuffing boxes, but these can be made of lesser thickness 
and still be sufficiently strong. The “ordinary mouthpiece” of 
the design proposed will be sufficiently water-tight for all prac 
tical purposes. Stuffing boxes should be displaced by ordimay 
cast “collars” when piercing bulkheads and decks well-abot 
the water line. 

8. Lastly, no attempt need be made toward “ sound ” insulating 
the pipes where they pass through bulkheads and decks, or wher 
supported by hangers, nor where they pass through compartmens 
with moving machinery. 


9. If more direct, i. e., shorter, leads can be obtained by ar 
ning the pipes through the coal bunkers, this should be done, and 
the material in this case should be enameled iron conduit similar 
in all respects, to that now used for carrying electric wiring; ® 
be of the same size as the brass tubing with which it comes 

10. Switches are unnecessary, and should not be fitted. The 


; —. ; wide for 
constitute an unnecessary expense. If it is desired to provies® 
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different points along the same tube. as, 


transmitting from two 
for instance, to the steering compartment from the bridge, 


3 tube passing down through the conning tower, an ordinary 
“y” or “T” can be inserted in the conning tower. Then the 
one that is not in use should be simply closed by the cap pro- 
vided for in the “ ordinary mouthpiece ” proposed. 

In the steering compartment lead, the tube should enter the 
compartment near the forward end, close to the hand-steering 
wheels, with a slip-joint connection by which the lead can be 
disconnected from the part that runs thence to the booth. It 
then becomes a simple matter to “ break joint” or “ make joint ”’ 
for harbor use or sea service or battle service with the tube. 

u. In lines of communication in which it is desirable that an 
order should reach simultaneously two or three persons, as, for 
instance, both sight setters in a turret receiving orders from a 
substation, the system will be entirely efficient if a single tube 
be run to the nearest part of the turret, from which both sight 
setters can be reached. Great care should be exercised about 
taking out of leads at intermediate points along the length of 
such tube. Such practice is absolutely detrimental to the eff- 
ciency of the tube as a whole; each such branch constitutes an 
actual leak equal to the size of the branch itself. The board 
recommends strongly against running a single lead with numer- 
ous branches taken from it, as interferences are very apt to 
occur which would render the tube useless 

12. There is attached to this second partial report a copy of 
letter No. 17626-E. 58, from the Bureau of Construction and 
Repair, dated February 27, 1909. Practically all of the questions 
suggested therein have been touched upon either in this or in the 
first partial report. With regard to the eleventh question, “ Would 
not a current of air through a tube assist materially in sound 
transmission?” This can be answered in the negative without 
experimentation, as anything that tends to disturb the sound 
Waves created by the voice (and a current of air under pressure 
would do this) will destroy the efficiency of the installation. The 
reason that the wind carries the voice when talking with it, is 
simply because the sounds are deflected downward. The wave 
iront starts out as a spherical one. In a voice tube one is dealing 
almost wholly with a plane wave front, and hence it is believed 
that nothing but disadvantage would result from introducing 
currents of air in the tube 
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13. Referring now to the report of Lieutenant Cyrus } 


Miller, 
U. S. N., No. 2-09, dated January 2, 1909, which accompanies 
the first partial report as enclosure “ G,” section (k) of paragraph 
4: It does not appear to the board to be necessary to pr vile 
for small drains at the lowest point of the pipe. The pipe is 
ordinarily fitted up with slip joints, and can very easily have g 
joint broken at its lowest point, from which to let out the water: 
at the same time, the matter of keeping the voice tubes clear of 
cinders, etc., is one well within the control of the personnel of 
the ship, by using the compressed-air installations that are pro- 
vided for blowing out boiler tubes. 

Dealing now with the detailed suggestions of Lieutenant Mi- 
ler, which were made after consultation with Assistant Naval 
Constructor L. B. McBride, U. 5. N., as contained in paragraph 
5, the board recommends as follows, the references being to 
equipment type plans: 

No. 1543.—Water-tight Voice-Tube Terminal Boxes. The 
terminal box is an unnecessary expense, and should be dispensed 
with. 

No. 18739-F.—Voice-Tube Headgear for Fire Control. This 
headpiece and the Boston stethoscope headpiece should be abso 
lutely discarded. The main feature, however, of this fire-control 
headpiece has already been conserved in the non-transmitting port- 
able headpiece shown in photograph accompanying the first partial 
report; the arrangement on No. 18739-F being unnecessary, 
heavy, complicated and expensive, and the valve having proved 
useless as a result of experiments. 

No. 18740-E.—Three-way and Six-way Switches. As ind: 
cated in paragraph 10 of this same report, switches are entirely 
unnecessary. This sheei should be canceled. 

No. 18741-F.—Two-way Valves, Flexible Joint and Revolving 


Joint. The two-way valves with flaps are likewise unnecessafi} 


I 


expensive and heavy fitting (see paragraph 3 of this report). 
No. 18742-F.—Covered Mouthpieces, Water-tight and Non- 
Water-tight. The form of this mouthpiece, flaring as it does, 
is absolutely inefficient for transmitting purposes, while good 
for receiving, but there is no need whatever for such an exper 
sive and heavy mouthpiece. The only advantage possible that 
this may possess over the one recommended by the board lies in 
the fact that the cover is hinged and not likely to get adrift ; but 
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that question is a very small detail that can be overcome by plu 
ging ordinary standard mouthpieces, as proposed with wooden 
plugs, if the metal caps are lost. 

No, 18743-F.—Open and Megaphone Mouthpieces, Non-Water- 
tight. The same criticism applies to this that applies to the other. 
It is too heavy and inefficient as a transmitter, and should be 
abandoned. 

No. 18744-F.—Telescopic and Flexible Mouthpieces and Port- 
able Plugs. These fittings likewise should be discarded. The 
question of flexible tubing is to be made the subject of a third 
and final report of the board, and at that same time the question 
of bayonet joint-plug connection will be dealt with. 

No. 18745-F.—Elbows and “ Y” Branches. The elbows and 
Y's are sufficiently correct in the radius of the bend of the elbow, 
and as to the angle of the Y ; but in regard to the angle of the Y, 
it makes no practical difference whether this be 30°, go” or 120 
This simply resolves itself into a matter of convenience in taking 
the lead off. There may be instances in which an ordinary “ T ” 
or cross connection can be used, rather than a 30° Y. The elbow 
with a flange is unnecessary. 


The board desires to call particular attention to the danger 


of interference that may arise from taking branches off a main 
for short lengths, and in using the tube, having these branches 
dosed. It can very easily happen, under these conditions, that 
the length of the branch is a multiple of the wave length of the 
human voice, and one-half length in addition, with the result 
that either muffling or entire extinction of the sound of the voic« 
would result. If a “Y” branch is taken off, as referred to in 
paragraph 10 of this report, the “ Y ” branch should be as short 
a consistent with proper use of the mouthpiece attached to it. 
and, in any event, should not approximate to a length of 4 feet, 
an even multiple of 4 feet. 

With regard to the means of calling attention when the use 
of the voice pipe is desired. It is recommended that the push 
buttons and call bells be not installed for the purpose of calling 
attention in connection with any of the leads installed for fire- 
control purposes, nor in the local control of the turrets by the 
turret officer, being unnecessary. The manning the stations for 
me control in itself will at once put everybody on the alert, 
without the need for a special call. 
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With regard to leads for navigational or harbor service om 
1 1 ” 


the use of call bells and push buttons should be retained. This 


should not, however, preclude the adoption of visual means if 
the personnel of the ship find such visual means an improvement 
over the call bells. 

[4. It is suggested that, before the /ilinois leaves the navy yard, 
a 3-inch tube be installed from the bridge to the steering engine 
room, and that the ship, on her way to Philadelphia, fire her 6-inch 
guns and secondary battery, at the same time making a test of 
] 


her voice-tube installation, reporting the results to the depart- 


ment in connection with the reports of this board. 


[Third and Last Report, March 22, 10009. 


1. In compliance with the commandant’s order, No. 1996-3-G, 
dated February 13, 1909, appointing us a board to conduct further 
experiments with voice tubes for fire-control purposes, and te 
ferring to the first and second partial reports of the board, dated 
March 12 and March 17, 1909, respectively, we have the honor 


? 


to submit the following final report on the subject. 


2. Referring to enclosure “H” of the first partial report, 
which enclosure contains the reports relative to flexible voice 
tubing based upon experience on vessels of the U. S. Atlante 


nam. 


Fleet, the board generally agrees with paragraph 2 of the com 


mander-in-chief’s letter, No. 1837-A. 116, 4002, dated December 
22, 1908, which defines the uses of flexible hose, but divides the 
subject somewhat differently. Flexible hose has four distinct 
functions: 

(a) For use as terminals of permanent voice pipes; thes 
terminals connecting the permanent voice tubing to the nor 
transmitting headpieces worn by sight setters. Also including 
the short, double tubing used in making up the “ McNeely nor 
transmitting headpiece ’’ used by sight setters. 

(b) For “ preventer” leads, in case a permanent tube 1s shot 
away, and for portable torpedo-defense c mmunication designed 
to run along the deck in action. 

(c) Permanent or portable connections, to be used t connect 
permanent tubing in handling rooms to permanent tubing rut 
ning up the central column, which will allow communication © 


be had in all positions of turret training 
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(d) Permanent or semi-permanent terminals not used with 
sight setters’ “ non-transmitting headpieces. This situation will 
arise at desks in the cabins, and possibly in some cases in fire- 
control substations, and generally at spotter and range-finding 
stations on the fire-control towers. 

3. As to material for flexible tubing, the board has fully con- 
sidered paragraph 3 f the commander-in-chief’s letter forward- 
ing reports on flexible tubing (enclosure “H™” previously re- 
ferred to), and in addition has examined samples of flexible 
tubing as manufactured in France, and a generally similar but 
superi r product handled by the “ Pennsylvania Flexible Metallic 
Tubing Company, 1305 Arch Street, Philadelphia,” and also has 
considered the circulars of the Flexible Metallic Tubing Company 
of Ponders End, Middlesex, England, and spirally cut standard 
brass voice tubing with rubber lining made by the Manufacturing 
Department at the Navy Yard, Boston, and two samples of 
flexible hose made by the American Metal Hose Company, suc- 
cessors to the New York Flexible Metallic Hose & Tubing C 
pany, 173 Lafayette Street, New York City. 

4. The following qualities may be regarded as the essential 
features to be required of flexible hose. These are arranged in 
the order of their importance: 

(a) Efficiency. (This can only be obtained by using a hose 
with a smooth interior wall.) 

(b) Non-collapsible, and freedom from kinking. 

(c) Easily replenished commercially. 

(d) Weight, cost and durability. 

§. Considering all things, the board unanimously recommends 
the following kinds of flexible voice tubing: 

(a) For connecting permanent leads to sight setters’ head- 
pieces, use standard 1-inch garden hose, 9-ply, 8-ounce cotton 
sheeting, made up with best quality rubber, using about 35 per 
cent, inner layer of rubber to be about 1/16-inch thick and the 
outer layer about 1/32-inch thick; total over all diameter to be 
about 14-inch ; the rubber to be compounded with antimony, and 
only sufficient sulphur used as may be needed for proper vulcan- 
ization. 

It is advisable to have this rubber compounded with anti 


Yr > ene ra “4 ‘ . - ° . 
mony instead of with sulphur ; this feature, however, is a question 
th 


at involves only the durability and not the acoustic qualities 








R66 Voice PIpes 


(b) For preventer leads and portable torpedo-defense leads. 
use a high-grade quality of commercial hose, which, for 2-inch 
size, should conform to the following specifications: , 

To be 35 per cent pure rubber compounded with antimony, and 
only sufficient sulphur used for proper vulcanization: to be made 
up with 8-ounce cotton sheeting, 13-ply, with a layer of nies 
inside about 1/16-inch thick, and outside about 1/32-inch thick: 
total thickness of wall to be about 3¢-inch ; total diameter over aj} 
about 234-inch; to be in 50-foot lengths without couplings, the 
couplings to be of a special bayonet-joint type, as per sketch 
attached to this report. 

This specification was drawn after consultation with one of 
the large rubber dealers of Boston. The idea in using light-weight 
cotton sheeting and increasing the number of plies, is to render 
the hose more flexible and less liable to collapse. 

(c) Permanent or portable tubes for connection to turret col- 
umns. Use an armored hose made from standard brass tubing 
cut with a spiral, which cutting can be done on a spiral milling 
machine, or otherwise, and line this spiral with a good quality 
of rubber hose, generally similar to the sample forwarded under 
separate cover. The spiral cut into the brass tubing should be 
of a pitch that will give two threads in a length equal to the 
diameter of the tube, that is, 34-inch pitch for 11-inch tube, 
1-inch pitch for 2-inch tube, and 14-inch pitch for 3-inch tu 
The grade of rubber lining to be the same as for the I-inch 
garden hose, with the exception that the number of plies is to 
be reduced to nine, so that the thickness of the wall would not 
be greater than ™%-inch. The rubber manufacturers can, with 
practically no additional expense, vulcanize the lining in th 
spiral branch tubing. The spiral should be commenced at about 
one diameter from the ends of the tube. 

(d) Terminals at desks and in substations. Use 1-inch stant 
ard garden hose, as specified under (a). 

(e) For spotters and range finders aloft on fire-contr | towers, 
use I-inch standard garden hose, as specified under (a) and (4), 
but in special cases, 2-inch hose, as specified under (b). 

(f) For the double tubes used in making up the “ non-tram> 
mitting headpiece ” used by sight setters, use 34-inch inside diam 
eter, best quality, white or red rubber tubing made up with $5 
per cent pure rubber, compounded with antimony, and only sull- 
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jent sulphur necessary for vulcanization, to be 3-ply, 8-ounce 
Cl : . . . . 
~otton sheeting insertion, thickness of walls %-inch, over all 
cot ° ‘ 
figmeter 1 inch ; length of connection between the earpiece cast- 
‘ne and the casting connecting with the flexible tubing to be 
ils 
about 14 inches. 

(g) The rubber earpieces to be used with the headpieces to 
be generally of the same form and material as now used, as per 
slan attached to this report, the style of metal earpieces and bi- 
fureated headpiece also to be as per plan attached to this report. 

6. The board recommends that all the flexible mohair tubing 
with coiled-wire insertion, now in use, be immediately surveyed 


and condemned, and that vessels now acting singly or away 
from navy yards, be directed to obtain by requisition on the 
nearest navy yard, the necessary hose, reducing fittings, etc., to 
bring the installation into accord with this report as regards 
flexible terminals. 

7. As near as the board knows, all vessels are already equipped 
with the “ McNeely ” type of headpiece, and the only material 


1 


needed would be the rubber hose, which can then be made up by 
the personnel of the ships. 

8. The board finds that in general the permanent voice-pipe 
leads to guns in broadside batteries have been carried one deck 
too high, 1. e., the connection of the flexible hose for sight setters 
at broadside guns can most conveniently come up near the gun 
pedestal from the deck below, and on the left side, as per sketch. 
For turret sight setters, the flexible terminal should generally 
kad down from overhead, but should lead in any other way that 
may prove more suitable to the location and conditions. 


9. There accompany this final report : 


(a) Sketch showing reducer to connect the I-inch hose to 
2inch tubing. 

(b) Sketch showing deck connection for portable connection 
at broadside guns. 


(Cc 


Sketch showing special bayonet-joint coupling for 2-inch 
hose 

(d) Sketch showing rubber earpieces to be used with head- 
pieces, 

(¢) Sketch showing metal earpieces and bifurcated headpiece. 

(t) Details of experiments on experimental 3-inch voice-tube 


nstallation to steering c partment on the U S. Illinois; on 
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12-inch paper tubing, compared with 12-inch brass tubing, ani 
comparative tests on the U. S. S. New Jersey's 2-inch tubes to 
broadside guns. 

Enclosure submitted for the information and guidance of the 
board are returned with a separate letter. 


8. REPORTS RELATIVE TO FLEXIBLE VOICE TUBING, GIVING THE 
EXPERIENCE ON VESSELS OF THE U. S. ATLANTIC FLEET. 
Commander-in-Chief's Report of December 22, 1008. 

2. Generally speaking, flexible hose has two distinct functions: 
(a) For use as terminals of permanent voice pipes, these ter- 
minals extending to the headpieces worn by sight setters or sub- 
station crew. (b) For semi-permanent leads, such as replacing 
permanent leads, for preventer leads in case the permanent tube 
is severed, or for portable torpedo-defense conimunication which 
is designed to be run along the deck after an action. 

3. The following kinds of flexible tubing are in use: 

(1) Spiral Wire Tubing with Braided Covering.—This is the 
navy standard green flexible tubing, with spiral wire inside, then 
a laver of rubber, then an outside covering of green cotton weav- 
ing. A sample is forwarded herewith as an exhibit to the report 
of the U. S. S. Ohio. This kind of tubing is in general use 
throughout the fleet, and is unsatisfactory, in that, (a) it is struc 
turally too weak; (b) it deteriorates easily, due to ordinary set- 
vice; (c) it absorbs moisture readily, hastening its deterioration; 
(d) when stretched out, or after ordinary deterioration due to 
above causes, it transmits sound poorly, and in some cases not a 
all. This has already been made the subject of a special report, 
and a 3-foot length was forwarded to the department which 
would not transmit sound at all. Since that report many similar 
short lengths have been found, which, though apparently good, 
do not transmit the sound. Owing to the lack of brass voit 
tubing on many ships up to arrival at Cavite, this flexible tubing 
was used to temporarily take the place of certain permanent 
leads. Such leads are now being replaced by the brass tubing 
which is much superior. ; 

2. Plain Rubber Hose.—This is unsatisfactory on account 0 
its tendency to collapse, and to deteriorate on exposure to weather. 
See report of Minnesota, Vermont, Virginia and Kentucky, # 


of which vessels have used it to a greater or less extent 
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5, Armored Hose.—This is mentioned as having been used in 


various forms and sizes on Georgia, Rhode Island, Kearsarge, 
Kentucky and Wisconsin. Besides weight and lack of flexibility, 
armored hose is criticised for the rusting of the outside wiring. 
Also the Kentucky found the cross section of the wire should 
be circular instead of semi-circular. This form of hose is further 
criticised because the commercial sizes are too small for shipboard 
yse, but the [Visconsin reports favorably on some tubing of 1%4- 
inch, inside diameter, and it can be obtained in larger sizes. The 
armored hose is generally considered as being too heavy, and not 
suficiently flexible for use for terminal connections [see para- 
graph 2 (a)], but suitable for the semi-permanent leads mentioned 
in paragraph 2 (b). It possesses the following characteristics, 
which are essential in satisfactory flexible hose: (a) Smooth inner 
wall, (b) strength, (c) durability, (d) does not easily absorb 
moisture, (ec) does not kink. In view of these qualities, if it 
could be obtained in 2'4-inch or 32-inch sizes, it would be satis- 
factory for semi-permanent leads. 

4. Non-collapsible smooth-rubber air hose, 134-inch in diam- 


eter, has been used on the Louisiana for one and one-half years, 


and has given entire satisfaction in lengths of 50 feet. For 
greater lengths a greater size hose is necessary. It is reported 


that it can be dragged around decks or aloft, exposed to weather, 
smoke and heat, without materially impairing its efficiency. The 
Louisiana, after this trial, recommends that this type of hose be 
supplied for emergency leads, the diameter to be increased to 
permit longer lengths being used. The extensive time which 
has been devoted by the officers of the Louisiana to the dev elop- 
ment of voice-tube communications entitles this recommendation 
tomuch weight, but as it is only recommended for emergency, or 
semi-permanent leads, it can only be used in places where the 
armored hose would be satisfactory, and a doubt arises as to 
whether a larger hose would maintain its non-c: lapsible qualities 
. 4. As it appears that both the armored hose and the non-col- 
apsible air hose are satisfactory for the semi-permanent leads, 
it remains to Suggest some form for use as terminals Chere is 
No flexible metallic hose in the fleet, and though various forms 
~ suggested, they cannot bx adopted until thoroughly tested 
hough all rubber hose is liable to rapid deterioration, until some 
Salistactory substitute 
56 


is developed, a strong, smooth-rubber air 
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hose, similar to that used on the Louisiana, but lighter, jf possible 
would probably be the most suitable type of tubing for terminals 

5. Finally, the following qualifications may be regarded as « 
sentials, besides the many qualities maintained in the enclosures. 
as being desirable: 

(a) Smooth interior walls. 

(b) Non-collapsible and no tendency to kink. 

(c) Weather-proof. 

(d) Durability. 


(e) (For terminals.) Lightness and Flexibility. 


(D) Extracts From MISCELLANEOUS CORRESPONDENCE, Brine 
ING THE INFORMATION Up To Date SINCE THE Boarp Svp. 


MITTED Its FINAL REPORT. 


REPORT FROM SUPERINTENDENT OF NAVAL CONSTRUCTION I. 
TAWRESEY, AT UNION IRON WORKS, SAN FRANCISCO, CAL. 


JULY 29, 1905. 


1. I respectfully submit the following report of some tests made 
at this yard on lines of pipe erected temporarily on the wooden 
frame work of a building slip, and representing voice pipes 
These tests were made at the suggestion of the Union Iron 
Works, after trouble had been experienced with certain lines 
f voice pipes on the U. S. S. Ohio, it having been found nec- 
essary to cut out the lines first installed, and to run new lines 
from the bridge to the engine rooms. 

2. These tests indicate very strongly that the obstruction of 
bends to the transmission of sound through the tubes is of much 
less amount than has usually been supposed, and that it 1s no 
nearly proportional to the resistance that the same bends would 
offer to the flow of a fluid. It appears that the effective working 


e : » and teat 
length of a voice tube depends ‘mainly on tts diameter, and @ 


iat 


1 


it carries roughly as the square of the diameter. 

3. The tests were not sufficiently numerous to fully establish 
the results obtained for all varving conditions. They appt 
however, to be confirmed by the reports of tests of voice tubes on 
the U. S. S. Tacoma and the U. S. S. Ohio, see pages 114 to 1, 
Electrical Booklet No. 24, U. S. S. Tacoma, forwarded to bureat 


with letter No. I 399/04, dated \ugust 2, 1904, and pages I} 
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to 143, General Booklet No. 25, U. S. S. Ohio, forwarded to the 
bureau with letter No. 1236/05, dated June 21, 1905. I con- 
sider the matter of sufficient importance to recommend to the 
bureau that further tests be conducted at a navy yard. 

4. For the tests here, standard enameled conduit connected 
with pipe couplings was used. All bends used were standard pipe 
L's. Standard pipe T’s were used to introduce mouthpieces at 
diferent points in the pipe. The lines were arranged to have 
the mouthpieces of various lines adjacent for convenience in com- 
paring one with another. One-inch tubes (conduit) were experi- 
mented with up to 300 feet in length, and 1%4-inch and 2-inch 
lines (conduit) up to 456 feet in length. The lines were simply 
laid on wooden supports, the building slip was unoccupied and 
quiet, and the effective distances were correspondingly greater 
than the average indicated by tests on ship under the conditions 
prevailing there. The portion of the pipe under test was shortened 
by introducing the mouthpiece by means of standard “ T” at an 
intermediate point; it was lengthened by making side loops of 
additional lengths of conduit and standard pipe L’s. The testing 
buzzer, described in Booklet No. 25 for the Ohio, did not prove 
more reliable than testing by voice. Great difference was ob- 
served in the distance that different voices and tones of voice 
could be heard. 

5. The tests show that: 

a) Speaking in an ordinary voice, with the mouth near the 
mouthpiece and the ear within a few inches of the mouthpiece, 
the following sizes of pipe were effective and satisfactory for 
various persons up to the lengths stated; this under the condi 
tions described, and for a straight length without bends: 

I -inch pipe up to 100 feet. 

1¥2-inch pipe up to 210 feet. 

2 -inch pipe up to 300 to 340 feet. 
Test with 300 feet made with four 90° L’s in line. 

(b) Very little difference was observed when the mouthpieces 
were placed directly on the end of the pipe, and when they were 
placed in the side outlet of a standard T on the end of the pipe, 
cither with the other connection of the T open or plugged. 

(c) Tests with 356 feet of straight 2-inch pipe did not 
satisfactory results. but 


five 
there was much improvement over the 


“st with 456 feet. The test with 300 feet straight length was 
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entirely satisfactory; 270 feet with two L’s was entirely sat. 
factory ; 300 feet, 2-inch pipe, with four L’s, was very dite 
and difficult to observe any difference between it and 300 het 
straight pipe; 320 feet, with six L’s, was slightly less disting 
it was necessary to speak loud and articulate clearly; also, 240 
feet, with six L’s, was serviceable when one spoke loud and articy. 
lated clearly. 

6. From a consideration of the above tests and the tests re. 
ported for the U. S. S. Tacoma and the U. S. 4 Ohio, | conclude 
that, under ordinary conditions of installation on shipboard, with 
the average number of bends that will obtain and the noises jp 
different compartments, 1-inch pipes will be found effective up t 


T 


40 feet in length, 1%4-inch up to about go feet to 100 feet, and 
2-inch pipes up to 250 feet ; also, that for longer pipes larger diam- 
eter should be used; 2%-inch pipes will probably be effective for 
any length required on the California class, or on other large 
vessels. Also, that easy bends should be used where practicable, 
but that their importance is not as great as has been supposed, 
and that short bends may be introduced where necessary, and 
that goose-neck bends are unnecessary. 

7. The experiments do not give any data relative to the value 


of insulating washers in hangers. 


LETTER FROM BUREAU OF CONSTRUCTION, FEBRUARY 27, 1900, 


QUOTING SUGGESTIONS. 


1. The bureau understands that the following suggestions have 
been made by various ordnance officers of the fleet, relative t 
voice tubes and fittings, and other communicating devices o 
board ship, and quotes the same for the information of the board 
on voice tubes and fittings recently appointed to convene at the 


yard under your command: 


the British have found the 3-inch tube entirely satisfactory im plac 


where the 2-inch tube had been unsatisfactory; also that they have tou 
flexible metallic voice tube which they regard as perfect They: say 
a French invention 
ae , , 1 locerihing 
[here are enclosed herewith two (2) pamphiets desctivl, 


; . , . : = tly on 
flexible metallic tubing, and, while they do not bear directly ¢ 
‘ : : at , 15 hnard 

the question at issue, they may be of some service to te boart 


in its investigations. 
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» The following questions have been suggested for consid- 


eration : 
ist. What is the best size and cross section for sound trans- 
mission ? 

ad. Of what material and interior surface ? 

3d. What is a proper bend for sound deflection? 

4th. What is the angle for a proper distribution of sound, 
and how many distributions can be made from one source? 

sth. The limit of efficient sound transmission in a straight 
tube, and how affected by diameter. 

6th. Effect of outside noises in a perfectly sound-tight tube. 
rth. Effect of vibration of tubing on sound transmission in- 
side tubing, i. e., insecure fastenings, vibration of ships, etc. 

Sh. Loss of sound due to one deflection, two deflections, three 
deflections, etc. 

gth. Could not a sounding board be introduced, both in trans- 
mission and receiving, that would intensify the sounds, similar 
to diaphragms in telephone work ? 

10th. Experimentation with voice-tube switches. 

mth, Would not a current of air through tube assist ma- 
terially in sound transmission, such as putting substations under 
slight air pressure ? 

12th. What is the best type of mouthpiece; why not mega- 
phone principle ? 


The dec So tu : ¢ Cee; 4 - 
The design of a ayonet-joint fitting for attaching flexible tubing to a pet 
manent voice-tube line, heavy enough to withstand deformation. I find 


that where flexible tubing with headpieces is to be joined to a permanent 
line, and where thes: pieces are put on and taken off in casting loose and 
providing the battery, the greatest annoyance is experienced with finding 
either the permanent line, flexible part or both, deformed so that a connec 
ton cannot be made. 


I have found that it is necessary to have a c rtain number of single re- 
selver headpieces for the fire-control system; they can be improvised, but 
shine’ ; . . , f . 

aps Improvisations aré lw iys makeshifts, and 


1 ld } 
aiviad 
Sidered and furnished 


as - “An 
his type s d yn 


Every voice tube, stowaway box, voice tube switch, in fact, every outlet 


md tine Of communication should be plainly and explicitly marked with an 


ld at 
mgraved brass tag. Paint will not answer, because no matter what pr 
cautions are taken, painted labels will be painted out sooner or later. This 
extensive labeling of evervt! ing I consider important, as it permits the 
training of new men in the sh rtest possible time, as far as : 


munication are concerned 
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It seems absurd to me to design an ear telephone receiver cireyls 
. ial, 
press against part of the ear and defeat its own purpose, when it shou 


cover the ear and bear against the side of the head. A telephone oer 


’ 


should be shaped like an ear and cover same, similar to an ear-mitt to keep 
out the c ld ; 


The above relates to telephone receivers, but is worthy 
consideration in connection with voice-tube receivers. 


The furnishing 


Sf 


ide of a gun type te lephone headpiece without a 
receiver and with a hole in same for ear to project through, as I believe 
circumstances will arise where an operator must hear an order given to him 
This in order to reduce the number of operators, which will be parti 


+; 


ticularly 





needed if one spotter is to control entire ship's battery 


This also refers to telephone receivers, but should be consid- 
ered in connection with voice-tube receivers. 


rEST OF FLEXIBLE METALLIC TUBING AT NAVY YARD, NEW YORK 
MARCH 26, 1909 

2. The following tests have recently been made at this yard 

(A) Size of tubing tested: American Metal Hose Company, 
packed, 1-inch inside diameter; unpacked, I-inch inside diam 
eter Sub-Target Gun Company, unpacked, 1%-inch inside 
diameter. 

(B) Lengths tested, 15 feet (all types). 

(C) The following tests were made: 

1. Different makes connected up to two straight runs of 225 
feet brass speaking tubes, 114-inch and 2-inch inside diameter, 
respectively, and voice and sound transmission measured boti 
with ear and by galvanometer detector. 

2. Streneth and bending tests. 

3. Effect of external noises on transmission. 

4. Tests on U. S. S. Ohio, in connection with voice-tube im 
stallation on board ship. 

D) The flexible metal tubin 
; 


the standard type of flexible tu 


was tested in comparison wit 
‘ing, and also with the straight 
run of brass copper tubing. 

2 From these tests the following conclusions were drawt: 

(A) The transmission of the flexible metallic hose was supers 
to solid tubing and old type of flexible tubing made up of spifd 
springs covered with rubber and mohair. 


> 


}) The sample of unpacked metallic tubing submitted by M 
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American Metal Hose Company was unsuitable on account of its 
looseness and great porosity. 

(C) The transmission through the flexible metallic tubing was 
only very slightly affected by tapping, pulling over sharp metallic 
edges or by sharp bends in the tubing. 

(D) The Sub-Target Gun Company's tubing can be bent 
through an arc of 3%-inch radius, whereas the American Metal 
Hose Company’s sample can be bent through an arc of onl) 
7¥-inch radius. 

(E) The construction of the Sub-Target Gun Company’s tub- 
ing gives it greater strength than that submitted by the American 


Metal Hose Company. 


REPORT FROM U. S. S. ILLINOIS, MARCH 3I, I90O9. 


A test was made on the run from Boston to Philadelphia of the 
yinch voice tube temporarily installed from the pilot house to the 
steering engine room of this vessel. 

The ordnance officer, various officers of the deck, and myself, 
aided by quartermasters and messengers, took part in these tests, 
and all were unanimous in the opinion that the results obtained 
were very satisfactory. 

It appeared that the transmission of the sound by this tube 
was very good, but that the hearing is subject to interference 
from loud outside noises and disturbances, such as the running 
{ machinery, wind, etc., in the same way that the conversation 
i two persons not far removed would be, and that, therefore, a 
lesirable and probably necessary accompaniment to such a tube 
i$ a sound-proof booth or similar device to eliminate such inter 
ference. 


Nore.—/t appears that there was s le wind on the run down that 
wind guard could not be given a satisfactory trial. The booth referred t 
nthe bridge means a booth similar to that temporarily built in the steering 


compartment 


FINAL EXPERIMENTS MADE AT THE NAVY YARD, BOSTON. 
Experiment No. 18.—A length of about 200 feet of pasteboard 
mailing tubes (in 30-inch lengths) was compared in competition 
with the same length of 1!4-inch brass voice tubing ; similar com 
parisons were made with shorter lengths, and in every case the 
pasteboard was marked]\ inferior to the brass tubing, as to its 
sound-carrying qualities 
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Experiment No. 19.—A comparative test was made between 
(a) 1%-inch brass voice tubing, (b) 1'4-inch rubber hose, and (c) 
14-inch flexible metallic tubing, manufactured by the Sub-Ty. 
get Gun Company. 

The tests consisted in transmitting speech over lengths of a 
feet, 150 feet and 100 feet, and likewise transmitting the ticking 
of a loud-sounding metronome. 

The flexible metallic tubing was equal in all respects to the 
brass tubing, and both of these for the 200-foot length and 1:0. 
foot length were better than the rubber hose, but for the 10- 
foot length, which is well beyond the ordinary limit, the rubber 
hose was equal to the other two, as far as could be determined 
without delicate instrumental measurements. In short, 1-inch 
rubber garden hose still fulfills not only the prime requirement of 
efficiency, but also possesses the superiority in point of cost and 
weight, and in being a product that can be easily obtained in am 


part of the world. 


EXTRACT FROM LETTER FROM THE INSPECTOR OF EQUIPMENT FOR 
rHE U. S. NAVY, AT THE NEW YORK SHIPBUILDING COMPANY 
CAMDEN, N. J., DATED MAY 5, 1909. 

[ visited the works of the Victor Talking Machine Company 
and have obtained from the engineer of that company the fd- 
lowing information relative to their horn: 

The best results have been obtained with the Victor type 
horn shown on photographic print furnished with the report 
of board at Boston Navy Yard. The bell-shaped mouthpiece i 
only for looks, and adds nothing to the efficiency of the hom 
the transmitting efficiency ending with the straight-tapered part 
of the horn. The best taper for the horn is that giving an & 
cluded angle of 20 

While they have made horns of wood and different metals, th 
most satisfactory results have been obtained from sheet steel 
a thickness of .o24-inch to .026-inch for horns of a length of 2 
] 


aol 
snoth Of 
iengul 


feet or more; and .020-inch to .o22-inch for horns of a 
I to 2 feet. 

The horn is made with a seam, as experiments showed ta 
there was not sufficient difference in efficiency between that ip 
and the spun or seamless horn to warrant the difference in cost 


f manufacture. The the horn. that is, the straige’ 
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AN ENUMERATION AND SHORT ACCOUNT OF NAMES 
OF MEN-OF-WAR DURING THE EARLY 
UNITED STATES NAVAL HISTORY. 


By SurRGEON A. FARENHOLT, U. S. Navy. 


In the matter of naming the public armed vessels of the United 
States no precise rule or even custom was adopted until recent 
times, the individual taste of the persons to whom this duty fell 
being customarily the sole guide. Sentiment has, however, usually 
indicate’ a tendency to perpetuate the names of certain fortunate 
vessels, and, to a less degree, those captured from the enemy ; 
this tendency is noticeably less than that shown by the British and 
many other services and can never have been said to constitute a 
policy. 

The first vessels purchased for the new American Navy during 
the latter part of 1775 were the Lexington and the Providence; 
the former named in commemoration of the then recent encounter 
with the British and the latter in honor of the city of Providence, 
at that time one of the chief centers of nautical enterprise. Be- 
fore the end of the year 1775 Congress authorized the purchase 


4/@ 


and conversion into men-of-war of seven merchant vessels; the 
larger of these were named for seamen of prominence, chiefly the 
liscoverers of America; thus the Andrew Doria, Cabot and 
Columbus were designated: the flagship Alfred was named in 
honor of the reputed founder of the British Navy. The Hornet, 


Vack 1 Oe. P _ . on « 
"asp and Fiy, the latter a dispatch vessel, were fanciful names 


indicating the ships’ functions as light cruisers. 
At this time C ngress further authorized the construction of 


7 of the colonies 


(3 twe ivé-pounder fri 
. / 


gates to be constructed by 
‘ tolows: New Hampshire was to build the Ralei Massa- 


chusetts the Bost moan } the , J 11 ck. Connecticut the rumb P 
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Rhode Island the Warren and the Providence, New York the ( 
gress and the Montgomery, Pennsylvania the Rand lph, Wash- 
ington, Effingham and the Delaware, and Maryland the Virg; 
lhe apparent reason for conferring many of these names is aus 
clear; those of Effingham and Raletgh, however, show that the 
feeling at that time against the mother country was not sufficient 
to blind those empowered with the bestowing of names to the hie! 
example of these gallant, intrepid and altogether admirable English 
seamen. The six names of public men were a natural choice, The 
Providence was the second of the name and those of Boston. Dela- 
ware and Virginia explain themselves 

Many vessels, mostly of small size, were purchased and hurried! 
outfitted during the Revolutionary War. Names such as /nde- 
pendence, Dolphin, Ranger, Saratoga, Alliance and Washingt 


xt 


were first used at this time, beside such un-American ones as Queen 
f France, Revenge, Vengeance and many others. The name B 

Homme Richard was of course a compliment to Dr. Franklis 

the time American minister to France. The names Queen 


France and Alliance were intended to show and to increase t 


then popular and cordial relations between the two countries. 
From 1785 to 1794 we posst ssed ne single public vessel, the 


llliance, the last remaining frigate, having been sold during the 
former year on account of lack of treasury funds. The intolerabk 


' 1 - ; 


pretensions and unlawful actions of the rulers of the Barbar 


, ] tire wre 7 - n ‘ 111 - eatalints and 
states finally stirred our country to measures of retaliation and 
1794 the following ships were laid down 
or, nstitutior 14 ( sat S 
President 14 Constella D 


United States 14 Congress  § 


These names were reflections of the spirit of the times an 
national pride ; they were fortunate ships with the exception of the 
ver unlucky Chesapeake and the President. Shortly after the 
completion of these vessels hostilities wit 
the French Revolution, necessitated the purchase of many vess 
Che following familiar names appeared at this time: Portsmout 


Baltemore, Eagle, Richmond and Merrimac/l \t this time we 


ilso had in commission the George [Vashingt \fontesum 

Ganges, Herald and another Virginia, chiefly purchased merchant 

Vi ssels ‘7 he | Tr nch f s ite / Y l ( \ > 4 ptures by the 
} ware and purchased int the na is ( ‘< atvoi By tl 
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the Con. end of 1799 the Essex, Boston 2d, Adams, John Adams, 
1, Wash. t Maryland, Wa 2d, and Enterprise had been added. 


V irginia In 1801 all except 13 of our public vessels were sold in accord 


=) 4 
s is quite ince with the policy prevailing at the time: seven of those re 
that the tained being heavy frigates and the remainder vessels of much 
sufficient ess value. Although the second war with Great Britain was 
the high Jearly indicated as early as 1808 vet few additions were made ti 


> English the navy until the latter part of the first year of that was Ch 
ice. The four line-of-battleships, /ndependence, Washington, Franklin os 
n, Dela- Vew Orleans, the latter to have been built on Lake Erie. 
at this time ; they were our first battleships, for their sing pred- 
lurried! eessor, the America, had been given to France immediately after 
as Inde- her completion. Thx nd Wasp and the second Hornet ay 
peared at this time 

as mee The first increase in our naval force after this war was eranted 


1 1816, when Q line-« f battle ships and 12 44-gun fy te wer 


ae Ln Irigates were 
NKIIN, at authorized. The former were named after the older states. quit 
Meen OF is at present, and all laid down, although only about half of the m 
ease f vere CO! pleted ; , f thy frie ites als not more than 1 “pon ever 
tries. issioned ; among these were the Potoma e and 
ssel, th umbia, all built at Washington he purchased idson fol- 


ring the ved in 1827 The Fult ¢] } irst. a] all 


| > ( { . \\ ~ 
] ahi - . 
py :, ihe rst Of Our steam navv and was in « mission in 1814, th 
Barbar Sea Gull followed in 1822. th, / ulton the Second i82c an 1 Bei 
anita : 
n and SSip pr ind \/ F 1842 Phe Cone rd pp . R20. 
Michigan in 1843 t iron steamer, and th n 
g M4. The steam sloops Kearsa> e and Richy P aeadiniy 
5 it 1852 and in 184 follow 1 the ste fy 4 : 
3 igara, Colorad j ] ‘ = ; 1, 
; and of nded the list of nam prior to the Civil War 
n of the Umitting the vast num f federal vessels in os 
fter t g the Civil War tl ' sa list of names w i. ae 
lent three or mort ( signating our publi ps 


time V ee ; 

tesun 

1 rchat { Vast . 1 
1. . \ Ad 






























NAMES OF MEN-OF-WAR 





Number 
Name of Nam 


Vessels 
Connecticut 3 Preble 
: Providence 
Franklin 3 Revenge 
Frolic 3 Saratoga 
Hornet 3 Spitfire 
Lawrence 3 Scourge 
Montgomery 3 Trumbull 
Ohio .. 3 Vixer 
Pennsylvania 3 Warren 
Philadelphia . in = 


DURING 












One name has been used six times, two five times, six four times 


and twenty-two twice; there have been sixty instances in whid 


a name has been repeated once Names commencing with th 


letter P have been the most numerous, the 
second place. 


The name Washington, alt 


ugh numerically the 


letter S following in 


} 


™m 


Ail 


ost 


quently employed of all, has never represented a vessel having am 


particular history. 


The first Washington was destroye 


] 
i 


he 


ul 


British in the Delaware River before completion, after the occv- 


T — ] 
I 


pation of Philadelphia in 1777; the second 


line-of-battleships and served during peace 


Was one ¢ 


f 


ur 
ul 


hret 








without distinction 


third, a galley, was captured on Lake Champlain; the fourth 
was a surveying brig used during the war with Mexico; the fitt 
a small vessel, was destroved at Pensacola at the beg 
Civil War; and the sixth is the present cruiser. 

Che five Bostons were unfortunate and the 1 e consider 
lucky; the first was captured by the British, the second was @ 
stroved at Washington to prevent her falling into the hands of th 
same enemy, the third w small gond on Lake Champlai 


present in t 


vessels. 


Lit 


service 








Number 


Vessels, 


our times 
in whicl 
with th 
lowing in 
most fre- 
aving any 
od by the 
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The Dolphins have been small vessels, the first served chiefly 
in the English channel, indirectly under Jones, during the Revolu 
tion, the third was the first United States man-of-war to visit the 
Hawaiian Islands and was later sold to the Mexican Government. 

The Virginias have not been particularly fortunate ; the first was 
captured within 12 hours of her first getting to sea; the second 
made a short and uneventful cruise ; the third was never launched, 
and the fourth is our present battleship. 

The name Enterprise has always been considered a lucky on 
The first of the name captured the British Boxer, and served with 
distinction in the war with Tripoli; the second was a small 
schooner used on Lake Champlain; the third a schooner employed 
between 1831 and 1845 practically in all parts of the world; the 
fourth, a wooden steam corvette, is still in the service. 


ul 


m™ 


The Wasp has proved one of our most honored names, thre: 
fne captures having been made under this name ; the third of these 
vessels was lost at sea with all hands. 

The Hornet has been a popular name, especially during the 
arly years. The second saw good service before Tripoli and th 
third fought an excellent action with the British Penguin, usually) 
spoken of as the most praiseworthy of the war. 
+1 


It is to be noticed that the names of certain vessels, belonging 


what may appropriately be termed the “ heroic period ” of our 
naval life, have never been re peated; these may be classed as the 
Randolph and the United 


siates. Such a glamor of patriotic sentin 


- =r ’ ' : 
Homme Richard. | stitution. 


ent, however, surrounds 
hese names that, after this lapse of time, it would probably not be 


advisable to do s There is, however, what might be termed a 


mndae, ple e . . 
condary class of names, usually of smaller vessels, which, 


through worthy and usual , have deserved a con- 


lant place on our naval lists 


he Wasp may be said head this list with three fine equa 


ions to her nam« In this class are also the Ranger, whicl 
eived the first salute to the present American flag and wl ipped 


the Drake in her own 


called by the older seamen the “ lucky littl Enterprise,” a nat 
‘armed on the lists durit ll our 


Imend n oe al ‘ 1° 
“a more prize er crew than any other ship in t 

very b | q77° 

“YALE, The Alliance ii W Ss pop ir and at one t the 

on! public + 1 1 
ve PUDIC vesse e United States: tl Esse tl 
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ship we possessed during the War of 1812, which sailed a, 


romantic and successful cruise in the Pacific, although finally ent. 
fering defeat chiefly as a direct result of an unfortunat 


(Juixotic conception of naval honor; the Hornet, another name 


represented during all our wars, which commemorates the captyre 
of the British Peacock and later of the Pengui 
1¢ old navy was quite at 


variance with that considered fitting at the present day. Three 


The character of names in vogue in tl 


each of the names of Spitfire, Revenge and Scourge have bee 
mployed. Flambeau, Crescent, Velocity, Tom Bowline, Ve. 


reance, Ganges and /nsomma sound odd to our ears, but when 


compared with contemporary English names are not noticeabl 
peculiar. 

With the exception of vessels taken in the late Spanish War, we 
have but two names on the present list perpetuating captures 
ships of the enemy; these are the Frolic and the Boxer. The 
principal names given to entirely new vessels in commemoration 
of former captures have been the above mentioned Frolic and 
Boxer, the Cyane, Levant, Guerrtere, Java and Peacock. The 
captures of the Drake, Serapis, L’Insurgente, Avon, Penguin and 
Reindeer, although particularly deserving of perpetuation, have 


never been so honored. 
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on this run, except an occasional clicl 


was paid as the metallic packing has 


no 
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Which little attention 


frequently caused exactly the 


same sound. The increased coal expenditure was noticed 


was attributed to the stay in Manila 
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but this was before the damag« 


There were but three days left of the stay in Colombo, and re 


‘rs of any description were out of the question in that tim 


pairs 


} 7 


Remaining behind was just as much out of the question. For al 








nost exactly one year the fleet had remained intact, had made its 


cuns on schedule time, and, judging from newspaper comment, had 
n the admiration of the world. To confess that one vessel wa 
nsuch condition as to be unable to proceed would be to admit that 
fleet of battleships could not make a cruise around the world 
It was, therefore, essential that the Kansas leave Colombo o1 
December 20, and that she accompany the fleet during the rest of 
hecruise. Of course, running under one engine would allow her 


proceed, but her manoeuvring qualities would be practically nil, 


ind her coal consumption would be so enormous as to necessitate 
her putting in at Aden Chis would again upset the plans of th: 
commander-in-chief, who had reported that the fleet would be at 
the Canal by January 4. 

Had it not been for the bad shoulder in the liner, bot 


wuld have been run without attempting to stop the leakage « 





steam through the scores, and the coal consumption would prob 


not have been much greater than on the run from Manila to 


Colombo. Had the spare ring been installed without removing 


a 1 . 1 . . - 

he shoulder and truing up the liner, it is almost certain that th: 
mg would have broken and caused additional damagé It was 
learly necessary to rebore the liner, although unsafe to bore out 


enough to remove the scores, which, as mentioned, were 3¢” deep, 
vhile the thick r tl yz, tl : | 
mule the thickness of the liner wall was 114”, the working pres 
sure being 250 pounds in the H. P. valve chest. The filling of th 
scores would save steam, and the rem« ving of the shoulder would 
dow a new ring to be fitted without incurring risk of breaking 
immediately, 

™ . 

] 


ne piston and rod were removed, the liner was lifted out of 


o 


cylinder and hoisted to the superstructure, and the work of 






ul Onnd: y . — 1 "r™41.° : - 
mpounding the starboard engine was begun. This consisted in 


placing the cylinder bonnet, removing the connecting rod, H. P 


— piston and rod, plugging the piston rod hole, and blocking 
“ sttam ports with the valve rings, which were pressed out by 
Mprovised spiders. This was to prevent the H. P. evlinder from 
acting , 
‘ tne 


as a condenser by presenting a large cooling surface to 
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incoming steam. The crank pin was carefully wrapped with by. 
lap to keep it from being damaged. The crosshead was secur 
in place on its guide. 

The liner could have been swung in the large gap lathe in the 


ship’s workshop, but, unfortunately, the shop door was too nar. 


row, and cutting away the bulkhead would consume considerahi 


On the morning of December 20, the Aansas left Colombo with 





was experienced in handling the starboard engine. The coal cor 


sumption was increased to some 15 per cent above normal 





approximated very closely to the consumption on the run fr 

lanila, when the engine had been run with the broken ring. 

[he actual repair work was begun as soon as the vessel clear 
os fet 


the breakwater lo carry out the plans, 1t was necessary to | 


out the shoulder, fill in the large scores, enlarge the piston a 


follower, and make a new ring, as the spare would be useless after 
reboring. Various materials suggested themselves as suitable for 
filling in the scores. It was finally decided to fit cast-iron strips 
as the Babbitt metal on board might run, and “ smooth-on ” would 
yroba ri nd ruin all the other cylinder liners. T 
these strips, e sides and bottoms of t scores had to be exact 
true. and, while the clamp in its capacity of planing tool had d 
a very goo yb, the se were solute straight. | 
milling of the scores was successft done by an ingemious 


device invented by Machinist E. G. Affleck, U. S. N., who fa 


complete charge of the repairs, and who, by working day a 

night, pushed tl to a speer d successful termination 
The liner was laid in a | I n on the superstructut 
near the engine-room hatch, and that part of the ship was Top 
\ 


off so that the mechanics could work without interruptiot 
wooden dam was built to keep thi 


motor while rive iccCKS WeCT?¢ being Was 
. ] ] ] - j se raking 
Splendid weather and a smooth sea tavored the undertaxi®, 


In addition. the Red Sea did not live up to its reputation ane 


\fter the scores had been milled, the cast-iron strips, mats 
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from fyrnace-door lintels, were accurately fitted, and driven in 
U c : . 
place. They were then drilled, and 3’ studs were tapped into 
both the strips and the liner. It is unfortunate that the strips 
could not have been eac 
able on board demanded that each score be filled by inserting three 


h in a single piece, but the material avail- 
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strips end to end As be seen later, the strips were not e1 
urely successful and were ren ve cl 
TI : 11 1 1 ° an hy 
The scores being fill the boring bar was rigged, and t er 


cuts were taken, each cut requiring about 10 hours. The lu 
iter boring, was 33” in diameter, whereas the original desig! 
called for 32! ” The te 1 was set by assun ing the count rbore 
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justifiable, for careful calipering showed that the liner had been 
> rac rie an > at “ward cet it "7a + me, 
bored exactly truce , and, when afterward set in place in the cylin- 
der, was perfectly in line. 
While the work of boring was going on, the piston and rod had 


been centered in the large lathe, and a cut taken from the piston 
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and follower. Fig. 2 shows the original arrangement, while Fig. 3 


illustrates the conditions after enlargement. The intention was 00 
shrink solid cast-iron rings on both piston and follower, and then 
to turn the whole to suit the new diameter of the liner. A @s 
ing of sufficient size to make both enlarging rings, as well as@ 
new packing ring, had been obtained from stock on the Panther 
as successfully done, 


before leaving Colombo. The shrinking-on w 
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but it was while finishing the enlarging rings that a very serious 


+ 


set-back was received. One cut was sufficient to disclose the fact 
that the casting was so badly honeycombed as to render it useless 
Fortunately, the packing ring, made from the same casting, turned 
out to be sound. It was now necessary to resort to some other 
expedient, and time was getting short, since the possibility of bad 
metal had not been figured into the calculations. The engineer’s 
blacksmiths took the only piece of 2” square steel on board, bent 
it to a perfect circle of the proper diameter, and welded the ends 
together. As blacksmithing has to be done in the fire-rooms, 
where the foundations for the anvil are none too solid, and as all 
work has to be done by hand, this piece of work may well be con 
sidered an exceptional job of ship’s blacksmithing. These tw: 
blacksmiths, T. Lentz and J]. Mullins, deserved the received 
special commendation for this exhibition of skill. 

Two such rings were needed; the second one was ordered by 
wireless from the Panther, and put aboard the Kansas on arrival 
at Suez. Both rings were shrunk on by the engineer’s black- 
smiths, and the work of turning them up was begun when the ship 
started through the Canal. 

The fleet arrived at Suez on January 3. The First Division, 
comprising the Connecticut, Vermont, Minnesota, and Kansas, 
proceeded through the Canal on the morning of January 4, and 
tied up at Port Said about 1 a. m., January 5. Coaling was begun 


at once, and while in progress hurry orders were received to get 


out at daylight, Januar 6, in order to reach the vicinity of the 
Messina disaster as soon as possible. This left about 28 hours in 
which to complete all repairs to the starboard engine, and it was 
hot possible to begin work on the engine itself for 4 hours, o1 
account of the heat of the metal. 

Turning the ring received from the Panther took a great deal 
more time than it should have, as it was made of the hardest kind 
o steel. Taking one light cut made regrinding the Armstrong 
tools necessary, and these were made of the highest grade of self- 
hardening, high-speed steel. 

When the engines were cool, the liner was secured in the cylin 
der, the joint under the flange was made, the connecting rod was 
wwtng back into place, the crosshead and crank pin brasses wer¢ 
adjusted, the compounding devices were removed, the piston and 
rod were put in place, the H. P. valve was installed and set, the 
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new ring was accurately fitted, and the ship got under Way at Iy- 
knot speed at 5 a. m., January 6, headed for Naples. 

The repairs thus effected were successful, except that on arrival 
at Villefranche (to which port the ship had been diverted while 
passing through the Straits of Messina), one cast-iron strip was 
missing while another was found to be cracked. Accordingly, the 
remaining strips were removed, the scores were devetailed, and 
white metal from a spare set of United States metallic packing 
was poured in hot, and peened and scraped in place. On arrival 
at the Navy Yard, Philadelphia, the liner was in splendid condi- 
tion, and the places where the scores had been filled in could 
scarcely be seen. 

[t is calculated that the rate of coal consumption was practically 
the same coming from Manila to Colombo, with the ring broken, 
as it was from Colombo to the Canal with one engine compounded. 
On the runs from Villefranche to Gibraltar, and thence home, 
the consumption was decreased 15 per cent, resulting in a saving 


of 230 tons in 4600 miles. 
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A STUDY OF NAVAL STRATEGY.’ 
By René Davecvy, Lieutenant, French Navy. 
Translated by Puixip R. Atcrr, U. S. Navy 


INTRODUCTION, 


The study of history leads us to the somewhat disconcerting 
conclusion that, though many people have made war, very few 
have understood it. The same faults, the same errors, reproduce 
themselves with almost mathematical regularity. 

Upon reflection, there is nothing unnatural in this. It is with 
the miltary profession as with other professions: the ideas neces- 
sary to apply its letter are easily acquired, but it is not given to 
everyone to grasp its spirit. It is not sufficient to be a doctor 
to diagnosticate, to play an instrument to be a musician, to cover 
canvasses with colors to be a painter. 

Likewise there will never be but a small number of men having 
aclear comprehension of the affairs of war; the rest, however, 
though they cannot set the seal of personality upon their opera- 
tions, will nevertheless avoid many mistakes by studying the 
conditions of war and by letting themselves be guided by the laws 
that govern it. 

For a long time people fought without other rule than to follow 
the impulse of the moment. But instinct is our worst adviser: 
all of life is passed in avoiding the snares that it sets for us. It is 
always spying on us, seeking to entice us into the wrong road. 

Let a vessel run upon reefs, and instinct urges us to leap int 
the sea, when the most prudent course is to remain on board. 

Let a torpedo explode ahead of a ship which is going through 
a passage, and the first impulse, that which instinct guides, is to 
put the helm over so as not to pass over the place of the ex- 
plosion, when it is there, on the contrary, that there is the least 
chance of being struck by another torpedo. 

When reverses have beaten down courage and darkened coun- 
sel, there appear those desperate resolutions that posterity looks 
upon with contempt: it is instinct which stifles the voice of duty 
and retakes control. 
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Instinct, then, must not be our guide; we must leary warfare. 

The study of military questions is relatively recent; it is sup. 
sequent to standing armies and dates only from the period when 
the first military schools were founded. 

The different methods of teaching that have been put in prac- 
tice can be reduced to three. The first, which is called the 
rational method, claims to be founded upon logic and good sense: 


the second makes of war an exact science ; the third looks to his. 
tory for guidance. 

Which to choose? 

\ll the conceptions whose weakness and _ falsity have been 
revealed by the event were considered reasonable by their authors, 
Most frequently they had been submitted to the deliberations of 
a council and studied under their different aspects; their execu- 
tion was prepared with careful foresight. Nevertheless a flash 
of genius sufficed to make them go to pieces, and it is the means 
employed by the adversary that at first sight seem to us to be 
irrational; only in the light of events do they appear to us as 
they truly were. 

This is because the system of deductions, which forms the basis 

f the rational method, leads us despite ourselves in a way marked 
out in advance, without showing us the obstacles with which it 
is sown. 

\s for the scientific met 


during the long periods of peace. War tends to take on a com 


hod, that is always held in honor 


ventional character when for a long time we have ceased to have 


examples before our eyes. It is no longer seen as it is, but as 


we conceive it, that is, freed from reflex actions and independent 


f all the elements which at every moment change its aspect 
[It presents itself then under the form of a succession of partict- 


ive 


lar facts each of which constitutes a special problem. To solve 
these problems we are led to give fixed values to factors esset- 
tially variable; and we do this with so much the more assurance 
as the enemy is not on hand to bring matters back to reality ; 
he becomes a term in an equation. That is why the mathematical 
method ends in solutions that are mathematically false. We shall 
have several occasions to show this. 


War 


the rigidity of a formula and to be contained in the narrow frame 
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minds at every instant in order to show us things under their 
true aspect, and not under that which we shall be tempted to 
attribute to them. 

History alone can give us this exact understanding. 

History is the experience of nations. Men are transient, and 
they draw from the heritage of the past materials to supplement 
their incomplete ideas. 

In spite of their genius, the great captains have not thought 
that they could neglect the lessons of the past. We have seen 
the general of brigade Bonaparte profiting by the leisure forced 
upon him by the distrust of the Committee of Public Safety in 
1795 to devote himself to the study of the campaigns of the 
oreat Frederick. Later, become Emperor, he said: “ Knowledge 
of the high parts of war can only be acquired by experience and 
by the study of history and of the battles of great captains.” 

If the masters have judged it necessary to turn to history for 
enlightenment, what right have we to pretend to free ourselves 
from it and to undertake to invent war? 

It was through the historic method, adopted in Prussia at the 
fall of the first Empire, that the Prussians beat us in 1870; and 
it is only since that fatal date that the French army has remem- 
bered that it was commanded, sixty years before, by the man 
who incarnated the genius of war. So it is that every nation 
has to pass through a period of reverses before discovering the 
true basis of military education. 

In spite of these examples, the system that consists of seeking 
in previous struggles for guidance in future ones is little honored 
inthe French navy. Yet the navy, too, has had its Jéna and its 
Sedan: demoralized by the battle of the 13th Prairial, it under 
went a first disaster at Aboukir, and was definitely destroyed at 
Trafalgar. Unhappily, it did not learn the lessons that defeat 
should have taught because Trafalgar did not reach the nation’s 
heart. The country, deprived for several years of its over-sea com- 
merce, had found new outlets in the territorial expansion of the 
Empire. At the same period a new era of conquests began. The 
cannon shots which resounded over the Danube’s shores drowned 
the dying groans of the navy. Ulm and Austerlitz were the flowers 
that the army cast upon the navy’s tomb. 


"ying ; 
Then the Empire crumbled away. All was forgotten, and, 
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with the Restoration, began a long period of peace which has 
not since been troubled except by minor operations. 

Little by little, material and armament changed. Steam, giving 
freedom of movement to the ship, introduced a new factor, and. 
since the modern navy no longer had any relation to the nay 
of saHing ships, it seemed necessary to wipe out the past and 
begin over again on a new basis. Truth to tell, for a long time 
no advance was made beyond fixing upon an order of battle, and 
attention was given rather to methods of navigation than to meth- 
ods of fighting. There were then but two navies worthy of the 
name. The policy of the Second Empire made them our allies, 
and the eventuality of a naval war was so remote that it seemed 
useless to consider it. 

After our disasters of 1870, the view was accepted in France 
that a navy would be useless in a conflict with Germany. The 
foundation upon which this theory rested was the fact that our 
enemy had reduced us to impotence without the aid of his fleet, 
while our fleet had not been of the least use to us. Without 
here discussing the fallacy of such an opinion, we may declare 
that those who advocated effacing the navy were short-sighted 
politicians. The life of nations, like that of men, is full of vicis- 
situdes ; they have their days of trial which, if they are tenacious, 
help them to rise. But the Franco-German War is only an epr 
sode in our history, and France was given a role little accordant 
with her past when she was made to neglect her navy and sub 
ordinate everything to a revenge from which we draw back 
more and more. Events were soon to demonstrate this, and to-day 
we are bearing the consequences of so narrow a policy. 

The state of neglect in which the navy was left during the 
years that followed the war could not but have an evil influence 
on the minds of the officers. Losing sight of the prospect of a 


naval war, their education took a wholly peaceful turn. It seemed 


then that France had only kept her ships for appearance sake— 
like those princes to whom the revolutions of Europe have left 
but a nominal sovereignty, and who try to conserve the illusion 
of power by surrounding themselves with guards of honor. Man) 
officers still can recall the time when our Mediterranean Squadron 
cruised majestically along the shores without other care than 


precision and regularity of movement; that was the time when 
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actice was considered a wearisome burden to be gotten 


target pr 
over with as quickly as possible. 
As cruising could not fully occupy the activity of officers, the 


education of the naval school became more and more scientific ; 
more and more the officer tended to become an engineer, elec- 
trician, mechanician, and forgot to be a military man. 

Such was the situation when Germany and Italy built up for 
themselves a navy whose importance ceased to be negligible. 
Those who had admitted that a fleet was unnecessary in a war 
with Germany alone were less willing to allow that the Mediter- 
ranean ought to be abandoned to the united forces of the Triple 
Alliance. At the same time England, faithful to her traditions, 
took advantage of our helplessness on the seas to increase her 
colonial domain, and since for our part we had sought in coloniza- 
tion a compensation for our territorial losses, the points of contact 
of the two countries multiplied, and with them the occasions of 
conflict. 

But while the English, consistent with themselves, increased 
their fleet and multiplied their advanced bases progressively with 
the development of their colonial power, we limited ourselves 
to annexing territories without concerning ourselves about having 
anavy to defend them. The danger of so rash a policy soon made 
itself seen. 

In short, this concatenation of circumstances drew attention 
to the affairs of war; and then became manifest the effect of a 
scientific education which had not been tempered by the study 
of history. War was studied by mathematics, and certain works 
cannot be read without recalling that phrase of von der Goltz 
which characterizes a period already old: “ The tactical and 
strategical writings of this period have for the most part an odd 
resemblance to a course in geometry.” Which proves that often 
innovators do but republish old ideas, and that in attacking tra- 
ditions they only revive them. 

Here we must do justice on that theory which consists of 
denying all the teachings of the past under the pretence that times 
have changed. 
| If respect for traditions consists in clinging to the letter of 
institutions or to the materiality of facts, let us cast it off without 
hesitation, for manners change and methods differ. But if we 
neglect the letter to see only the spirit that inspires it, if we 
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seek in events the causes that brought them forth, the past 
supplies us with an inexhaustible mine of teachings. So far 
war is more particularly considered, who does not see the jm. 
portant part that the moral state of men plays in it? But mep 
have not changed. Who could deny that arms have been py 
the instruments of the thought of a leader, and that this thought 
still remains true? | 
Such are the arguments that have determined our method, |} 
alone can make us seize the spirit of war and bring out the laws 


that govern it. 








€ past 
far as 


he im- 
it men 
en but 
nought 


id, It 


e laws 





THE PRINCIPLES OF NAVAL STRATEGY. 
I. 


GENERAL CONSIDERATIONS. 


In the beginning, war was the conflict of two peoples who 
rushed against each other and fought until one of the two reduced 
the other to slavery or drove them out of their territory. 

When the conquering races had taken possession of the soil, 
they grouped themselves about common interests and formed 
nations. Then frontiers came into existence. War was no longer 
waged in quest of new territories but for self-preservation and 
aivancement. Regular troops took the place of armed mobs, 
thus diminishing the number of combatants and increasing their 
worth. Each people has its neighbors; this contact engenders 
conflicts; the weaker combine to crush the stronger; the fields 
of operations become more numerous. Then strategy appears 
upon the scene. 

In face of the impossibility of fighting everywhere at once, 
some men, more talented than the rest in the affairs of war, 
supply the place of numbers by activity ; they oppose successively 
toeach adversary almost the entire body of their forces, contenting 
themselves with putting obstacles in the path of the others; thus 
they beat their enemies in detail and overwhelm them with 
numbers. 

Next the ambition of the conquerors increases with their suc- 
cess; they conceive still higher aims and wish to strike quicker 
and harder. They then attack their enemies at the very heart of 
their power and finish the war at a single blow. Such were the 
Napoleonic wars. 

The different elements of strategy have thus come into exist- 
ence under the impulsion of the various needs of the moment: 
they were not developed methodically. For the art of war is 
not the fruit of the experience of centuries, it was brought forth 
by the genius of a few men who were unwilling to subordinate 
their designs to the weakness of their means. And thus it may 
be said that the characteristic of strategy is to get the best of 
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it with feeble resources, or at the least to obtain the greatest 
return from such resources.’ 

If now we seek in the operations of fleets an anal gv with 
what took place on land, we shall have difficulty in finding it 
This is because there is no naval warfare in the exclusive sense of 
the word. People make war: the army and the navy are its 
instruments ; they ought to lend mutual support to one another 
in attaining a common object. Many wars have been seen on 
land not necessitating naval intervention; but it would be yain 
to seek for a single naval war which has not necessitated, to a 
greater or less extent, the intervention of the army.’ 

This difference proceeds from the environment of each element: 
the army destroys the forces of the enemy and occupies his terri- 
tory; the navy can only prepare the way for the army, since it 
operates upon ground common to all. The operations in which 
it acts for its own account, although important, do not lead directly 
to the objects of the war. A maritime power all of whose naval 
forces had been destroyed would probably give up the fight, with- 
out waiting for an invasion of its own soil or of its colonies: but 
it will only vield in face of the impossibility of defending itself, 
1 
i 


which involves the co-operation of the army. 


In order that an exclusively naval action may put her existence 
in peril, it has been necessary that one nation, England, should 
accumulate upon the sea gigantic interests whose loss would be 
a fatal blow to her. She is an exception therefore to the common 
law, without, however, being sheltered from combined military 
and naval operations, which might reduce her in a not less effi 
cacious manner. 

The navy has played a more or less preponderant part, accord- 


, 7 ; , , al trend 
ing to circumstances; but it has often followed the general trend 


‘Let us note in passing that the war of 1870, by forcing the c »ntinental 
nations to arm all their citizens, will result in bringing war back to ts 
primitive form; and it seems as though future struggles would resemble 
the encounters of ancient peoples Strategy will then lose the artiste 


character that it had when armies were less numerous and more mooie 


? At first sight the wars of American Independence and of the Empitt 
xclusively naval. Nevertheless, in the former, th 
1e West Indies and in America, had a considerable 


fluence upon events, and in the latter the movements of fleets were m 


might appear « 


operations, in tl 


mately connected with the project of the invasion of England 
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of warfare and thus has not been able to operate in its own 
sphere. Under Louis XIII and during the minority of Louis 
XIV, in a period when war is merely a succession of sieges, the 
deet lends its support to the army in the investment of maritime 
places : Sourdis blockades Fontarabia and Tarragona; the cam- 
paigns of Brézé on the coasts of Catalonia and Italy have for 
their object to support the army ; later the battles of Stromboli, 
Agosta and Palermo are the consequence of the occupation of 
Sicily. 

In the wars with England the navy plaved the principal part, 
and she it was that gave direction to the operations. The vast 
feld that spread before her could give rise to many combinations ; 
vet, until the Empire, strategy seems to have chiefly had in view 
to equalize the forces as much as possible on each field of battle, 
by recommending to chiefs of squadrons the avoidance of fighting 
when they found themselves for the moment in a state of inferior- 
ity. Besides this concern, we see many projects of invasion 
whose unsuccess shows a defective preparation or an error of 
principle. Nowhere appear unity of control and concentration 
f efforts. 

The absence of strategical manceuvers may be attributed to 
the fact that, in the navy, our great seamen had no part in the 
conception of the plans of campaign; their genius found its em- 
ployment only upon the fields of battle, and they were often 
compelled to carry out the plans of people having no knowledge 
of naval matters.’ The only one who escaped from this rule, by 
paying no attention to the orders that he had received, was 
Suffren; and it cannot be denied that, in a narrow theater, he 
showed himself a fine strategist. In land warfare, on the con- 
trary, the great leaders have been chiefs of the State, and they 
have had the power to conceive and to execute. Thus, when 
Napoleon takes charge of naval operations, they assume a char- 
acter of absolute resemblance to the principles that he applied 
n land. 


It is well known that Tourville was obliged to demonstrate to the 
Minister that his instructions were imp sethi 











[T. 
THe Atm AND MEANS OF War. 


Wars break out for the most various and often the most trivial 
causes; but the political considerations which determine them 
should not have any influence upon military action.‘ The latte 
has but one aim—to reduce the adversary to a state of impotence 
This end attained, the settlement of the conflict will always he 
easy. ; 

To reduce the enemy to impotency, it is necessary to disarm 
him ; that is, to destroy the constituted forces that are the guar. 
antee of his power. Undoubtedly many wars have ended before 
all the enemy’s means of defense were destroyed, but prior vic- 
tories have shown him the impossibility of continuing the struggk 
with success, and have induced him to lay down his arms, 

The necessity of attacking the adversary’s constituted forces 
leads directly to battle. 

The potency of battle is beyond discussion: it makes itself 
manifest by results. The history of conquests is but a long recital 
of battles, and whether we consider Napoleon or Frederick, Ne- 
son or Suffren, we always find in all their acts anxiety to meet 
the enemy. Thus the question which arises is not whether fighting 
is justifiable, but whether it is possible to do without it. 

Let us first observe that a country’s naval forces are designed 
to protect all the interests that either closely or remotely concem 
maritime affairs. By attacking these forces we directly menatt 
all the interests that they protect; and if, in a given region, we 
succeed in destroying them, all the operations that proceed from 
naval warfare become easy, since there is nothing to oppose them 
Moreover the building at great expense of engines of destruction 
with the intention of using them as little as possible 1s repugnatl 
to common sense. 

The real error of many naval writers is that they see in naval 
warfare only particular cases. Some claim that the purpose 
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nemy’s coasts ; others t« ll us that its role is to destroy commerce ; 
enemy s obo » - 


f an invasion. 


still others wish to use it to assure the success « 
Very well, then! destroy the enemy and vou will secure all these 
results at once: the protection of the coast will be assured and 
voy will be able to conclude successfully whatever operation the 
circumstances demand. 

Fighting issues, therefore, from the very nature of war and 
from the means prepared to make war with. Any system which 
tends to relegate it to the second place, instead of making it the 
end and aim of war, can only be regarded as an expedient. 

Nevertheless, the idea of fighting did not at once impress 
itself upon the minds of the first seamen as being the very founda- 
tion of naval warfare. In the beginning the interests that trav- 
essed the seas were inconsiderable and no one thought of attack- 
ing them; ships were only a means of transporting troops to the 
hostile shores, where they pillaged and burned towns and villages. 
Battles were merely a consequence of these expeditions; but 
they were not sought, since the ships were not specially armed 
with a view to fighting one another. 

With colonization maritime commerce developed and it soon 
became important enough for its capture to seriously injure those 
who carried it on, and at the same time to enrich its captors. 
Naval operations then took on another character. Spain, then 
at the height of her power, was the first to undergo the test of 
this new kind of warfare during the eighteen vears that her 
struggle with England lasted; but, as usually happens, the new 
problem that arose did not immediately receive its true solution. 
The English at first attacked commerce directly. Spain, taken 
unawares, suffered important losses through the capture of her 
American galleons, which periodically returned to Europe in 
company; but having in her ports naval forces immensely supe- 
for to those of England, she had only to equip war fleets stronger 
than those of the enemy to c mpel him to abandon the field. Then 
twas that the true conception of naval war germinated in the 
minds of a few English seamen, such as Monson and Raleigh : 
they perceived that the best way to reach commerce was not 
attack it directly, but first to destroy the forces that defended 
i. These celebrated seamen felt, though still vaguely, that, 
though the fabric constituted by the maritime greatness of a 


mation rests upon its commercial traffic and on the prosperity of 
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its colonies, this fabric is sustained only by military forces, and 
is undermined by attacking those forces.’ 

This truth was brought more clearly into relief in the following 
century by the fifty years of war that England sustained oniieg 
Holland, a struggle whose sole object was to decide to which 
of the two nations the commercial monopoly of the world should 
belong. 

At the end of this truly heroic period, England had reached 
definite comprehension of the influence of battle, and thereatter 


her military combinations 


she made it the principal objective of 

The importance of battle did not reveal itself to the same de 
gree to other maritime nations. Spain, especially, for centuries 
carried on war on the sea without the least comprehension of it 
without her experience, dearly bought by an uninterrupted series 
of reverses, succeeding in tearing away the veil that darkened 
the sight of her statesmen and her seamen. France had som 
glimpses of the truth; but, in a general way, she was more ready 
to seek her special object than encounter with the military forces 
of the enemy. 

This difference in the lines of conduct of the three great mar: 
time nations had tangible results: Spain, with an immense material 
afloat, fails in all her enterprises; at war with England, she e 
riches her with her spoils; in a struggle with France, she give 
her her finest victories and writes for her the most glorious pages 


of her naval history; allied with us, she compromises us and 
brings failure to enterprises that offer the greatest chance d 
success ; finally she disappears from the concert of maritime m 
tions because, during four centuries, she can almost be said mit 
to have registered a single victory ; and the reason why she has 
always been beaten is because, not recognizing the necessit} 
battle, she was never ready to confront it. 

France, with Tourville, with Duquesne, and with Suffren, » 
termittently gets hold of the true concept of war, and then he 
navy shines with brilliant lustre; but as soon as she falls back 
into the old ways her naval power disappears. An energett 
nation, she labors in times of peace to build for herself a colonia! 
domain which she regularly loses in times of war because sie 


is unwilling to employ the true means of defending tt. 


See Colomb, Naval Warfare, Chapter | 
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England, on the contrary, has di ne nothing but expand. Po rT, 
she has taken awa) from the rich their colonies; rich herself, 
she has been able to keep them and to grow greater: to-day she 
reigns over the seas. | Adis 

If, after having set forth what the influence of fighting has 
been upon the greatness of maritime powers, we seek the effects 
which its refusal has had upon the details of operations, we see 
that it has given birth to useless, absurd, or incomprehensible 
combinations. 

All seamen, in reading history, are struck by the fact that, 
during the war of American Independence, the French always 
received the attack to leeward, excepting in the East Indies, 
where Suffren was in command. It may well be supposed that 
it was not chance alone that gave the English the constant ad- 
vantage of the windward position. The cause is that, despite a 
marked superiority in a majority of encounters, we never sought 
battle: we always submitted to it. The explanation of this sin- 
gular conduct is given us by this phrase of Ramatuelle:’ “ The 
French Navy,” said he, “‘ has always preferred the glory of secur- 
ing Or preserving a conquest to that, more brilliant perhaps but 
certainly less substantial, of capturing a few ships; and, in this, 
it has come nearer to the true aim of war.” 

This reasoning is a mere sophism; when the conquest of a 
territory can only be made by sea, its possession is not definitely 
assured until the hostile fleet has been reduced to a state of 
harmlessness. 

We shall see to what paradoxical operations the application of 
an erroneous doctrine can lead. 

The promenade that the great combined fleet made along the 
shores of England, in 1779, deserves only passing mention, be- 
cause it has not been clearly shown whether d’Orvilliers was 
unable or unwilling to meet the English fleet, inferior by nearly 
half to that of the Allies. We can, however, draw the conciusion 
that this immense armament, which entailed a great expenditure 
of time and money, remained unproductive for the sole reason 
that it did not receive the sanction of battle. 


But, two years afterwards, this same fleet, under the command 


4 
M. de Ramatuelle was 1 lieutenant during the war of American Inde 


ond . : ; os 
pendence; under the Consulate he published a book on naval tactics 
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of a Spanish admiral, has the good fortune to corner, ip the ba 
? Ua) 


of Torbay, Derby’s squadron, that has but thirty ships to opp. Me 
7 _ , ; : yes 
to fiftv. The Allied fleet disdains the combat and withdraws 
° Ws 
into its ports. What benefit resulted from this cruise? Histon 
does not tell us. In revenge, if we do not see what the combined 
fleet gained, what it lost is only too apparent. Derby’s Squadron 
was the sole force that the English could oppose to the Allies in 
+} ‘ 4 + ¢ tre ] r ’ ° cs 
the Channel. That squadron destroyed, England’s existence was 
imperilled ; but it was necessary to fight!!! 
Here is something stranger. Twice this extraordinary occyr. 
rence took place: two hostile squadrons clinging to the flanks of 


a single island and landing a part of their artillery to entrust ¢ 


the disembarked troops the task of deciding to whom the island 
shall belong. 

On December 13, 1778, d'Estaing learned at Martinique that 
\dmiral Barrington was attacking St. Lucia. On the 14th he 
makes sail with twelve ships, and on the 15th arrives off th 
island only to learn that the English are in possession.” He 
anchors then in the bay of Choc and disembarks his troops, while 
Barrington, who had only seven ships, moors head and stern in 
the bay of Cul-de-sac, ready to receive an attack. 

On January I1, 1782, the Count de Grasse anchors at St 
Christophers in the bay of Salines with twenty-six ships. Th 
Marquis de Bouillé is at once landed and, with his customar 
ardor, he soon had the English garrison shut up in the fortihe 
position of Brimstone Hill. As soon as Admiral Hood, who was 
at the Barbadoes, learned of our movements, he made sail with 
twenty-two ships to carry assistance to the island. De Grass 
goes to meet him and manceuvers so well that on the 25th Hood 
takes the anchorage that we quitted the evening before. De Grasse 
did not dare to attack him there and satisfied himself by firing 
few shells at him from long range; then he anchored again and 


disembarked the artillery of the Cato to support the troops 0 


shore. Admiral Hood could thus withdraw without being as 


turbed after he had ascertained that he could not get reimioree 


ments into the garrison. 
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In these two attacks the error committed is manifest. Each 
sme the French fleet had numerical superiority over the enemy 
ol neglected to profit by it. What were the consequences ? 

At St. Lucia, the tro« ps were repelled, the expedition failed. and 
a month later Byron came to reinforce the English squadron. 
D’Estaing thus lost the advantage of numbers and he could then 
reflect upon the letter that Suffren had written to him on that 
ecasion, in which he said: “ Let us destroy this squadron (the 
English squadron) ; the troops, lacking everything, in a bad coun- 
ty, will certainly have to surrender; let Byron come afterwards 
and he will be welcome.” 

At St. Christophers, the invasion succeeded ; but three months 
afterwards de Grasse was beaten at Dominica by the very same 
English fleet that he had neglected, and that had been reinforced 


by fifteen ships brought from England by Rodney. The French 
admiral had forgotten that in war an opportunity lost does not 
recur again; when one has the means of fighting the enemy to 


advantage and does not profit by it, later again 


r one finds hin 
n another field of battle under less favorable 


conditions. 


After these useless or absurd operations, we shall see two others 


that from the same cause are incomprehensible. 


They took place 
luring the war of the Revolution 


On September 23, 1796, Admiral Don Juan de Langara left 
(adiz with nineteen ships \fter having cleared the Strait of 
Gibraltar he met, on October 1, at davbreak, seven English vessels 


under the command of Rear-Admiral Mann, and allowed them t 
ecape. The Spaniards put into Carthagena where there were 
seven ships of the line. Don Juan de Langara thus found himself 


LLis@il 


mcommand of twenty-six ships. 
the Spanish fleet cruised in the waters between the coast of 
spain and Corsica. Towards the end of October it got word 


ithe English Squadron, then anchored in the bay of St. Florent. 
itis squadron was completing the embarkation of the men 
material of the corps of 


f occupation (of Corsica). Since the de- 


nd 


aiitt 


parture of Rear-Admiral Mann, whom the Spaniards had un 
successfully chased, Sir John Jervis’ squadron was reduced to 
uiteen ships. Admiral Don Juan de Langara had a very great 
superiority over the English. Instead of profiting by this situa- 


parated himself from them. We may 
ask why this admiral did not atten pt to destroy, with his 
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twenty-six ships, the fifteen ships, encumbered with tr 


" Ps and 


munitions, of his adversary. 

“ If the Commander-in-Chief of the Spanish fleet had decided 
to fight the English in the bay of St. Florent, he would have haj 
the good fortune to surprise them, in disorder, in a roadstead 
that was not protected on the landward side... .”* 

The Spanish fleet withdrew to Toulon and let Jervis escape; * 
four months afterwards the latter met the same fleet, then com 
manded by Don José de Cordova, off St. Vincent, but the cir. 
cumstances were no longer the same. Instead of their surprising 
the enemy, it was the Spaniards who were surprised, divided 
in two parts; and they expiated, on February rg4th, the erro 
committed in the preceding month of October. 

On March 25, 1799, Bruix, taking advantage of the absence 
of the English fleet that blockaded Brest, puts to sea with twenty- 
five ships. He very skilfully deceives the English as to his desti- 
nation, and, while Lord Bridport went in search of him along the 
Irish coast, he steers for Cadiz. 

Lord Keith was cruising off that port with fifteen ships, watch 
ing a Spanish fleet of seventeen ships that was there. On May 
4th Bruix appears off Cadiz. The weather being unfavorable, 
he abandons the plan of joining the Spaniards and enters the 
Mediterranean without endeavoring to fight the English. Ths 
was a first error. Lord Keith’s squadron formed the most im- 
portant part of the English forces stationed in that region. This 
squadron put out of action, the sixteen English vessels which 
were distributed at Minorca, Palermo, Naples, Malta and Alex 
andria would be wholly powerless to prevent the junction of th 
allied fleets; and before the Admiralty would have time to send 
a new fleet to the Mediterranean irreparable events could occur. 

Yet Bruix proceeds to Toulon where he anchors on May 14th 

Jervis was then at Gibraltar, where he was detained by ill health 
The entry of a French fleet into the Mediterranean made him 
fear an attack upon Minorca, which was only defended by fou 
ships under Duckworth ; he therefore at once recalled Lord Keith 


. . ~ . L 
Mazarredo, who commanded the Spanish fleet at Cadiz, toot 


°Chevalier, History of the French Navy under the First Repuote 
nei on . ‘ . heen 
” There were then at Toulon twelve French ships that would have 


able to join the Spanish fleet 
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advantage of the departure of the English blockading force to 
leave port on May 14th; on the 20th he entered Carthagena. 

Bruix leaves Toulon on May 26th, convoys some vessels laden 
with wheat to Genoa, and anchors at Vado on June 4th. He 
sets out again on the 8th to make junction with the Spaniards 
e Carthagena. During this passage, the French fleet passed 
within a short distance of the English fleet, then composed of 
twenty ships (through the meeting of Keith and Duckworth), 
which was endeavoring to intercept it. Bruix then had only 
twenty-two ships, and a meeting with the English no longer 
offered him the same chances of success as before. But it was 
written that fortune should favor the French to the end without 
their dreaming of taking advantage of it. Bruix arrived without 
hindrance at Carthagena, and set forth again on June 25th, at the 
head of forty ships. Once more he found himself in the vicinity 
of Lord Keith, who had returned to Mahon and had but twenty 
ships to oppose him with.” He preferred to ignore him and 
kept on his course to Brest where the combined fleet anchored 
on August 8th, after having put in at Cadiz. 

Thus this long cruise of three and a half months served for 
nothing more than to bring the Spanish fleet into the Channel. 
Was that of any use? As soon as they arrived the Allies were 
blockaded by Lord Bridport, reinforced by ships which had there- 
tofore been engaged in watching the Spanish squadron at Cadiz. 
Nothing then was altered, except that the English had but one 
point to keep watch over instead of two. 

Nevertheless, the movements of Bruix had not been useless; 
Lord Bridport’s fleet had remained immobilized on the Irish coast, 
the blockade of Brest and that of Cadiz had been raised, and all 
the English forces in the Mediterranean had found themselves 
compromised, and, with them the possession of Minorca. The 
orders and counter-orders of Jervis, the detachment that he sent 
to Nelson at the moment when he himself feared being over- 
whelmed by numbers, everything shows his apprehensions. To 
lake advantage of this situation, it was necessary to make an 
‘ncounter with the enemy the principal objective, otherwise the 


A reinforcement of five ships really arrived at Minorca on July 7th, 
that ic « : ‘ . 

that is at the moment when the Allies had already gone out of the Med 
Nerranean. It is then that L 


a ord Keith started in pursuit of them with 
thirty-one ships. 
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English must sooner or later be reinforced and the fruits of the 
campaign were lost. That is what happened. 

If Bruix had profited by the two chances that he had to carn 
off an easy victory, his cruise would appear to us one of the 
best-conceived strategic operations. As it was carried out. we 
cannot comprehend it at all. During three months everything 
was in confusion; all the plans of the Admiralty were upset: 
then, little by little, everything settled back into the same position, 
or an equivalent one. And so it will be every time that no event 
happens to break the equilibrium of forces. 

[f the French navy had always sought battle, as the English 
did, it would have seen brighter days; not recognizing the eff- 
cacy of fighting, it got itself beaten because it engaged in the 
contest with defective instruments that were not prepared to 
brave it. 

Because of not having perceived the necessity of attacking the 
military forces of the adversary there was undertaken, under 
the Revolution and Empire, that long series of expeditions which 
almost all failed miserably because their only chance of success 
lay in avoiding the enemy.” Certainly it is possible to pass u- 
perceived across a sea which is guarded, but to do so cannot be 
made a condition of success. War is not a game of hazard, and 
even though chance does play a part, the destinies of the country 
cannot be trusted to it. The miscarriage of all our enterprises 
at this epoch proves that force is the sole logical base of all 
military conceptions; it proves likewise that an encounter is 
with difficulty avoided when the enemy has decided to bring it 
about. The best thing to do, therefore, is to prepare for it. 

The only exceptions to this rule result from special conditions 
or from temporary circumstances that we shall consider later om. 

A nation which fears to stand up against an adversary superior 
in numbers will always have a tendency to be sparing of its 
material. It will allow itself to be easily led astray by a delusive 
vision, and then it is that those specious theories appear which 
pretend that a nation can be subjugated by raising the cost o 


insurance. 


* Anyone who reads attentively the history f Ganteaumes cruise ! 
: , ; : he eneniy 
the Mediterranean (1801) will see that it was fear of meeting the ene 


that made the expedition fail 
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Those who imagine that war can be made in this way without 
encountering the enemy have allowed themselves to be led away 
by the attraction of more or less ingenious combinations, but they 
never take account of the fact that the enemy has forces, and 
that he will make use of them precisely for the purpose of de- 
molishing all these speculations in which he is taken no account of. 

To justify their system, they argue from our reverses and 
draw the conclusion that battle is ineffective. Why, say they, 
recommence a policy that has brought our worst disasters upon 
us? This reasoning will convince nobody. 

In the operations of war, all previsions are founded upon suc- 
cess. There is not, and there could not be, a plan of campaign 
which in advance discounts defeat. It is quite natural, therefore, 
that, each time when we have been beaten at sea, our naval power 
should have undergone the consequences. This result, on the 
contrary, only confirms the greatness of the moral and material 
effects of battle; for if, at Trafalgar and Aboukir, fortune, aided 
by the genius of a leader and the valor of his men, had declared 
in our favor and had given us a triumph as complete as that 
which the English obtained, the situation would have been re- 
versed. It is not the system of war in itself, therefore, that can 
be incriminated: defeat alone is guilty. 

And why were we defeated? 

When we were inferior in numbers, the explanation is already 
found, although the English have demonstrated to us that one 
can conquer without superiority of numbers, and we shall make 
an explanation on the subject further on; but at Trafalgar we 
were superior in numbers, on other occasions there was equality, 
and none the less we were crushed. Is this a reason for giving 
up in despair? Surely not, for the causes of this impotence are 
not endemic: they can be remedied. Just now we have been 
able to see that. disposing of the same means as our adversaries 
in the American war, we used them in quite a different manner, 
and it is to that that we must attribute the sterility of our efforts. 
Under the Revolution it was the disorganization of our navy, 
both as regards material and personnel, that made our ships in- 
capable of facing an encounter, no matter what the conditions. 

: Let us have good officers, good crews, good ships ; let us know 
how to fight; and, in our turn, not only will we be victors, but 
we will gather from vict ry the same fruits as the English. 


\ 
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As for indecisive battles, evidently they are unfruitful: when 
two adversaries, disposing of identical means and knowing hoy 
to use them, both expend the same amount of energy, they hold 
themselves in check and between them the balance rests even. 
There is then a disposition to seek another combination which may 
break the equilibrium ; but this is not a reason for believing that 
fighting is not still the best solution, and that any other would 
not be a worse one.” That one who first shall have sought to 
escape from it, to pursue another objective, will be forced tp 
come back to it after having been well beaten. That is precisely 
the spectacle offered us by the Dutch wars. The French nay 
obeyed a sentiment of the same kind after the wars in which 
it tried commerce destroying ; disillusion with an impotent method 
and return to the direct attack were signalized by an outburst 
of ship building. 

Against fighting, then, there is but a single plausible objection: 
inferiority of number. This is serious. 

Number, on condition that at the same time it represents force, 
is the principal lever of war, but it is not the only one. What 
was the Electorate of Brandenburg in comparison with the Ger- 
man Empire? What did the English navy amount to in com- 
parison with that of Spain, under Elizabeth? None the less 
Prussia has absorbed the Empire, and none the less the English 
navy beat the Spanish navy. 

Number, therefore, is not the ultima ratio of war. On the sea, 
it carries with it many burdens that reduce its absolute value; 
the nation which has the most powerful navy is also the one 
which has the most interests to safeguard, and which, therefore, 
has not the power to set in motion its forces to the same extent as 
its adversary. As a matter of fact, the English navy has never 
had, on the field of battle, a manifest numerical superiority. Set- 
ting aside the battle of La Hogue, which was the result of 
political aberration, the forces have been sensibly equal in the 
majority of encounters. There have been ‘some occasions where 
the disproportion of forces, without being so excessive as at La 
Hogue, was nevertheless evident; but the balance inclined ™ 


our favor as often as in favor of the English. 


“It is already quite a good deal to hold one’s position and not to alow 


one’s self to be overrun 


20 








|: when 


ng how 
ey hold 
tS even, 
ich may 
ing that 
r would 
ught to 
rced to 
recisely 
ch navy 
1 which 
method 
rutburst 


jection: 


's force, 

What 
he Ger- 
in com- 
he less 


English 


the sea, 

value; 
the one 
erefore, 
<tent as 
$ never 
‘A Set- 
It of a 
in the 
. where 
; at La 
ined in 


to all Ww 





A Stupy or NAvAL STRATEGY. 923 
It is possible, then, to have effective forces less numerous than 
those of the enemy, and yet not be driven to disproportionate com- 
hats; but yet it is certain that, below a certain limit, no amount 
of skill can supply the want of numbers; and then disaster is un- 
avoidable. It does not result from this that attack on the enemy’s 
forces is not a necessity from which there is no escape, whether 
we will or no; “ at the most we can conclude from it that France 
must choose between the following two solutions: either to give 
up the idea of being a naval power, or to take upon herself the 
burdens necessary in order to carry on war to advantage. 


“Otherwise there would be no advantage in being the stronger, since 
strength would be of no us« We shall see, moreover, further on, that 
there is not a single sort of maritime operation, not even commerce de 

1 


stroying, that does not lead to the direct attack upon the military forces 
of the enemy. 











III. 
THe PRINCIPAL OBJECTIVE. 
From the fact that battle is the priticipal means of warfare 
it is not necessary to conclude that we should always throw our. 
selves blindly upon the enemy. It is evident that nothing is ever 
gained by the useless sacrifice of ships, and when one is sure 


Al 


to be vanquished it is better to try to avoid the contest. In such 
a case, between two evils, the least is to be chosen. Therefore 
when it is stated that before all else battle should be sought, j 


¢ 
4 


m 


must be understood by this that the strategic effort ought to ai 
at bringing upon the field of battle the greatest force possible. 
We are now to examine into the methods that can be employed 
to attain this object. 

At first sight it seems wholly natural to oppose to each fraction 
of the hostile forces a fraction of one’s own. Many wars have 
been conducted without any other strategic rule. 

This is a simple method when one possesses superiority of 
numbers. It may even be alleged that powers whose riches are 
dependent upon the sea are obliged to adopt this strategy, because 
they cannot abandon to the enterprises of the enemy any one of 
their interests without exposing themselves to serious loss. They 
must, therefore, everywhere oppose to the enemy forces at least 
equal to his in order to prevent him from doing harm. 

With equality of forces, the system becomes less efficacious; 
in such a case the war would take on the character of a succession 
of separate combats, and, unless one’s adversary were badly ot 
ganized, it would be rash to assume to have the advantage every- 
where. What was gained at one point might well be lost a 


another. 

Finally, in a struggle with an enemy of manifest superiority, 
and one who is not completely disorganized (as our navy Wa 
under the Revolution and the Empire), there is every chance o 
being beaten. 


Yet, if it is no longer possible to confront the enemy from the 
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moment that we are numerically inferior to him, we must suppress 
the most glorious pages of our history, we must cease to admire 
those men who have refused to yield to numbers and have been 
victors. What, then, was their secret? It consisted in discerning 
at what point it was necessary to strike in order to make the 
adversary’s whole power crumble at a single blow, and in neglect- 
ing the rest of his forces, so as to be the stronger at the principal 
point. And thus the partial successes that the enemy could secure 
became fruitless. That is why military strategy teaches to attack 
the principal army first. 

It is the same upon the sea. 

The characteristic of naval war between two nations having 
colonies is that it extends over an immense area. The points of 
contact between the belligerents are numerous, and they occur 
particularly in regions where the two parties have common inter- 
ests. But the influence that the attack or abandonment of these 
interests can exercise upon the final result is not the same every- 
where. Nations, like men, have a heart and members. If it is 
possible to strike at the heart, it is useless and even hurtful to 


rey in cutting off legs and arms. It is the 


expend one’s en 
heart, therefore, that must be aimed at. 

Nevertheless there is a reluctance to attack the principal center 
of resistance of the enemy. It is often thought preferable to 
pursue several objectives at the same time, because of unwilling- 
ness to abandon anything; thus one’s forces are employed in dis- 
connected attacks and a decisive result is nowhere obtained be- 
cause nowhere is a sufficient effort made. Sometimes one is led 
astray by the temptation of any easy prey, and then successes are 
won which are equivalent to defeats. 

As the enemy always accumulates his chief means of defense 


7 1 . ° ° . 
in the region where he is most vulnerable, there is usually hesita- 


T 


it is easy to show that a victory is not always worth winning. When 
the Spanish government n le Admiral Camara start for the Philipp S 
with the last naval reserves it made an impotent effort. The crux of tl 
stuation was in Cuba; it was there only that it was important to be the 
victor; every ship drawn aw irom t d of battle compromised the 
ue of the war, even if it won successes This was finally recognized, 
and Admiral Camara w recalled from Suez; but it would have been 
much better to have reflected befor starting him off in a wrong direction 
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tion to attack him there, and a solution is sought which is appar- 
ently more simple. This is to draw back for a better leap ; for 
an eccentric operation that leaves untouched the enemy’s principal 
forces does not take from him the ability to retrieve the situation, 
and there is always risk of losing what has been gained. On the 
contrary, when the resistance at the decisive point has been over. 
come, the detachments that are operating elsewhere find themselyes 
wholly compromised, and the source of their supplies is dried up, 
Moreover, the weakness of these detachments prevents their 
being dangerous, and their dispersion prevents them from be 
coming a serious menace by getting together. 

This is above all true in naval wars where the communications 
are often cut and where the distances from one point to another 
are considerable. 

The main fleet of the enemy, therefore, constitutes the prin- 
cipal objective. Which is this main fleet? Usually this is easy 
to determine; yet, in certain cases, there may be doubts as t 
the relative importance of different squadrons. 

Let us take, for example, England. Which is her main fleet? 
One would be tempted to think that it is the Channel squadron, 
since that force appears to protect directly the English coasts 
against an invasion. Nothing of the sort; and, if there were any 
doubts on this subject, they would be dispelled by the fact that 
the composition of this squadron shows that it is not called upon 
to play the principal part, since, on the one hand, it is inferior 
to the English Mediterranean squadron, and, on the other hand, 
its chief is placed under the command of another. In reality, the 
Channel squadron is only a fraetion of England’s main fleet, which 
is composed of the totality of the three squadrons, of the Med- 
iterranean, of the Channel and of Coast Defence. These three 
forces may be separated in time of peace; nothing proves (and 
we have recent reasons to believe the contrary) that they wil 
be so in time of war. Even then, they not the less form the three 
parts of a single whole ; for the detached fraction in the Mediter- 
ranean is opposed to a French squadron which can eventually 
threaten English soil. It is stationed in the Mediterranean becaust 
it there fills the double réle of protecting the national interests 


in that sea and of keeping watch more directly over its adversaty; 
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but should the latter clear the Strait o 
the English squadron would follow - 
the principal objective. 

This example proves that the importance of a naval force does 
not necessarily depend upon the region it occupies ; 
all necessary to take account of the 
pected from it. 


f Gibraltar to go northward, 


it is included. therefore, in 


it is above 
nature of the services ex- 








CONCENTRATIONS. 

When the principal army of the enemy has been determined 
all the resources of strategy should be employed to attack it under 
favorable conditions. How is this to be done? Is it necessar 
to concentrate in advance all one’s forces face to face with the 


objective one has in view: 





We shall trv to demonstrate that concentrations at the begi 
° ¢C 
ning of the war™ are only advantageous for one who is the 


stronger both upon land and on the sea. 


lwo cases may arise: the two sides are of about equal fore 
or one of the two has a marked superiority over the other 
In the first case, a general concentration on one side will pr 


voke a similar operation on the other. 
struggle with equal arms affords no serious chance of annihilating 
1; 


the enemy, unless one is engaged with a disorganized adversary 
he may be vanquished but he 1s not reduced to helplessness. But 
it is not enough to be the victor; it is further necessary that the 
enemy be so much punished that it becomes p ssible to benefit 
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by his defeat. This stands out very clearly from all the wars 


in which a situation of this kind has occurred. In examining 
hem, we shall likewise see what the causes are that have led 
the belligerents to meet upon a single battle field. 

The most remarkable examples of general concentrations are 
furnished to us by the English-Dutch wars. What strikes us at 
the very first, in these wars, is the confined area of the theater 
of operations. Except for a few filibustering expeditions to far- 
of colonies, which, moreover, had no connection with the conduct 
f the war, the fleets of the two countries, collected in two enor- 
mous masses, invariably meet in that narrow strip of sea which 
separates England from Holland. ‘This peculiarity is easily ex 
plained. From the numerical point of view the forces were about 
equal; yet the importance of their commerce was a cause of in- 
feriority in the Dutch, while England found in the extent of her 
territory military resources that were lacking to her rivals. On 
the other hand, though the maritime interests of both countries 
are wide-spread, all those of Holland and the greater part of 
those of England converge, in the form of merchant ships, upon 
the North Sea. Concentration is necessary for Holland, for if 
she diverts a part of her fleets to protect her commerce, she ex- 
poses her frontier; while by massing all her ships in the North 
Sea she covers at once her territory and the point of convergence 


ther convoys. England is obliged to act in the same way in 
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rder not to find herself in a state of inferiority in this same 
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region ; she likewise has to cover the mouth of the Thames aa 
to protect Chatham, which at this period is her great war port! 

Concentration, therefore, was forced upon both sides. Ths 
necessity did not make itself clear at the first; the solution 5 
war problems is much more the fruit of experience than the oat 
of reasoned calculations. Thus, during the first war, other evs. 
tems were tried, such as the direct protection of commerce’ and 
the attack upon that of the enemy; but the danger of this fine 
of action quickly revealed itself, and from the beginning of th 
second war the concentrations are complete. é 

The war that Holland had to sustain against the united forces 
of France and England presents the same character: the same 
causes produce the same effects. 


What were the results of these tremendous gatherings? Us 
ually the victory is in doubt, each side claims for itself the award 
which indicates that there was no great profit from the encounter. 
There were some battles that resulted in a marked advantage for 
one side, but the vanquished one retained sufficient strength t 
prevent being annihilated, and the victor was only able to profi 
momentarily by his victory. Both sides would be obliged to r 
enter port to make repairs; the one that came out again first 
would capture a few convoys, make some landings of no particular 
importance ; then he would be forced to cease his depredations a 
account of the reappearance of the enemy. 

With equal forces, therefore, the chances of subduing the 
enemy are not sufficient; victories then merely give satisfaction 
to one’s vanity, and they cost too dear to make it possible t 
derive benefit from them. In such a case concentration is md 
advantageous. When circumstances make of it a necessity (a 
in the Dutch wars), an attempt must be made to break the balance 
of forces by a rapid mobilization, in such a manner as to oppo 
the junction of the hostile squadrons, and to overwhelm one af 
them. This first success can then become the point of departure 
for others of more importance.” 

Twice the English, following this plan, placed themselves be 


* Occurrences showed that this port was not then safely protected Foe 
a sudden attack 

* This is precisely what the Japanese did at the beginning of their wa 
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with Russia, when they ignored the Russian division at Vladivostock 


concentrate their efforts against the Port Arthur squadron. 
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tween the fleets of Holland and of Zealand, in the wars already 
cited, but the manceuver failed for reasons that do not concern 
ys here. On the other hand, this method of procedure brought 
about the victory of Beachy Head. At this period fleets only 
went to sea during the season of good weather. Counting upon a 
respite until the end of the winter, the English and Dutch had 
got yet accomplished their concentration. A part of the Dutch 
ships had not assembled; Shovel was guarding the Irish coast 
and Killigrew was delaying at Gibraltar. It was then that Tour- 
ville attacked with seventy ships the fleet of Torrington, which 
formed the principal force of the enemy, and beat it. 

The era of concentrations did not close with the campaign of 
(688, but the subsequent attempts made by the French either did 
got result in an encounter or were failures. We shall only refer 
to them, therefore, to bring out the fact that the threat of them 
kept all the enemy’s forces in the vicinity of the English coasts. 
After 1689, moreover, they occurred under unfavorable conditions, 
since we were already the inferior in numbers. In fact, it is 
evident that a concentration on the part of the weaker, effected 
at the beginning of a war, provokes a similar movement from 
the enemy, who, being threatened only at a single point, has n 
reason to divide his forces. Under these conditions, the issue 
can only be disastrous to the one who, as a foregone conclusion, 
puts himself in a state of inferiority. On the field of battle, 
the energy of the combatants, the skill of the leaders, may furnish, 
as at La Hogue, matter for a brilliant page of history, but they 
cannot obviate the consequences of an unequal struggle. 

In order that an initial concentration may be advantageous, one 
must be at the same time the stronger on land and on sea (which 
farely happens in maritime wars). 
a function of maritime wealth, a nation which brings all its forces 


In fact, naval power being 


together at the same point abandons its commerce and its colonial 
domain to the enterprises of the enemy. To scorn the damage 
that it risks incurring from this fact, a c uuntry must have the 
means of terminating the war at a single blow by invading the 
enemy's territory. But this requires superiority on land and sea. 
if the superiority exists only on the sea, a concentration will not 
bring about that of the adversary, who will have, on the contrary, 
omry inducement to divide his forces to attack the points left 
without defense. It may be said, therefore, that the concentration 
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of the weaker determines that of the stronger, but that the op 


Site 


is not true. Actually, from the moment that France gave up the 
concentrations which she practiced up to Quiberon, the theater 
of operations is seen to enlarge more and more in Proportion with 
the growth of England’s colonial power. The latter, not being 
able to attempt anything against our territory, and solicited . 
all sides by her multiple interests, more and more divides her 
forces when she is no longer threatened with invasion; at the 
end of the reign of Louis XIV, the war extends to the Mediter. 
ranean ; under Louis X\, it involves the colonies which, till then, 
had been visited only by flying squadrons or by expeditions under 
taken by private interests; finally, under Louis XVI, fighting is 
going on at once in the Atlantic, in the Mediterranean, in the 
West Indies, in the East Indies, and on the coasts of America 
It is very nearly the same during the wars of the Revolution and 
Empire. It can be observed, moreover, that it was always the 
distribution of our forces that regulated the apportionment of 
the English forces, because there came a time when maritime 
wealth formed the principal element of our rival’s prosperity and 
was so closely bound up with his existence that he was obliged to 
provide protection everywhere before thinking of seizing anything, 
Thus it is the weaker who chooses the field of battle, when he does 
not adopt a passive attitude. Wherever he is, he constitutes a 
menace and draws the enemy to him, and the latter is compelled 
to have forces everywhere where he has them. 
Furthermore, the nation which is the more powerful on the 
sea will always seek to take preventive measures ; it will station 
forces in regions where it has numerous interests to protect, with 
out waiting for them to be attacked ; the weaker, on the contrary, 
finds advantage in neglecting a part of these forces which do mo 
threaten him, in order to concentrate all his efforts against others 
Since initial concentrations give no result, it should not be laid 
down as a principle never to divide one’s forces, for that ® 
the only way to oblige the enemy to divide his. Colomb remarks” 
that the English were never so free from anxiety as when of 
squadrons were brought together, because they then had buta 
single force to keep watch over 
of forces ought to be done with discert 
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To compel the —— to divide, each separate fraction 


ment. 

aust by its strength and its position constitute a threat, and the 
sferent fractions must not be so close together as to enable a 
uls 


single force to look after them.” 

Centers of action are thus established, similar to those that 
were formed in our naval wars; and it is then only that it can 
be hoped to bring about an unexpected concentration. If the 
ships that operate in one or several of these centers succeed in 
suddenly disappearing, and are lost in the immensity of the seas, 
they will be able to appear unexpectedly at another place where 
thev will furnish to the forces already there the addition needed 
to give superiority 

Such is the principle of concentration; but the application is 

no means so sin ple a matter. Success depends greatly on the 
stance from the point of departure to the point of arrival, and 

n the uncertainty that prevails regarding the destination of the 
ships whose trace has been lost. If the latter have but a single 
possible objective and only a short distance to traverse to reach it, 
the enemy will immediately rush in their pursuit, and will be 
able to arrive before th ir presence has produced any effect. On 
the contrary, if the enemy is obliged to choose between several 
possibilities, he may start upon a false scent, as Colpoys, Nelson 
and Bridport did, or may remain where he is in fear of an offen- 
sive return. 


We have already seen a concentration of this sort in the case 


; 


[ Bruix’s cruise in the Mediterranean: we shall see a still more 


striking example of it in Napoleon's great aaa operation 
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From these trials it stands forth clearly that the number anj 
amplitude of the combinations to which displacements of forre: 
give rise depend upon the importance and dispersion of the 
adversary’s maritime interests. The weaker side will here fing 
therefore, if not compensation, at least an attenuation of his 
numerical inferiority. 

The conditions of navigation under sail were a hindrance t 
system of operations requiring a certain concordance of move. 
ments ; great elasticity had to be given to plans in order to alloy 
for difficulties and delays which the strength and direction of 
the wind might create. The regularity of movement of steam 
vessels, in conjunction with the precision of navigation, should 
partly do away with these obstacles. But we find others of a 
different sort: rightly or wrongly, modern navies have in different 
regions ships of different types whose union would form a hetero- 
geneous assemblage, and they are also encumbered with a whole 
class of ships whose small radius of action is not adapted to an 
strategic conception. These causes do not permit giving to opera 
tions the development they might have. Nevertheless, advantage 
can be derived from concentrations in some well-defined cases, 
and particularly by providing for co- yperation between our foreign 
stations. 
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V. 
INTERIOR LINES. 

The available means are not always sufficient for an attack 
upon the main army of the enemy. When the disproportion of 
forces is too great, this must be renounced. It then becomes neces- 
sary to seek to beat him in detail. The method which seems most 
attractive is that which utilizes interior lines. “ Interior lines of 
operation are those that an army constitutes for itself when facing 
3 hostile army having several lines of operations, and to which 
is given a direction such that the different corps can be brought 
together and their movements co-ordinated with a view to com- 
mon action before the enemy can oppose to them a greater 
force.” * 

In the navy, operations by interior lines present themselves in 
amuch more simple form; we operate by interior lines when we 
place the whole of our forces between two hostile squadrons in 
order to beat them one at a time. This is called the method “ of 
interior lines ’’ because the position chosen places the central body 
ata less distance from each hostile fraction than that which sep- 
arates them one from the other. 

We have seen that on two occasions the English established 
their entire fleet off the Texel to prevent the junction of the 
squadrons of Holland and Zealand in 1788. In the same manner 
the English squadron stood on and off before Ouissant to inter- 
cept Tourville bringing the Mediterranean contingent into the 
Channel. When Jervis wished to prevent Bruix from reaching 
Carthagena, where the Spanish fleet was, he stationed Keith at 
Cape St. Sebastian. These three examples show us three different 
applications of interior lines, and we shall have occasion to cite 
others, for they are frequently made use of. 

The employment of interior lines affords a convenient means 
of making up for inferi: rity of number; yet the advantages that 
can be derived from it are not always positive; they depend 
greatly on the ratio between the central body and the sum of 


lr * * 
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the two others. When this ratio is near unity, one should always 
seek to utilize interior lines. If the operation succeeds, a decisive 
victory is won in the first encounter, thanks to the disproportion 
of forces, and the chance is good of not being too much used up 
to enter upon a second battle. If the operation fails, and th 
enemy manages to concentrate, nothing is compromised. 

When the two squadrons against which one is acting are of 
unequal force, preference should be given to engaging first the 
stronger, because, if the enemy, after a defeat, seeks to ayoid 
a second encounter, the means at his disposition are no longer 
of importance. : 

The most favorable circumstances for the utilization of interior 
lines occur at the beginning of the war, under the conditions tha 
we have already considered apropos of concentrations, that js 
when the forces of the two opponents are sensibly equal. 

In the case where the central body is but slightly superior t 
each of the other two, it finds itself in a situation which it may 
be necessary to accept, but which should never be sought. If the 
hostile forces succeed in joining each other, it finds itself ina 
desperate situation. But the eventuality of a junction is one of 
those that must always be reckoned with, since interior lines offer 
a good chance, rather than the certainty, of interfering with it: 
all the geometrical combinations that can be made to prevent tt 
go to pieces in the presence of mobile forces free to choose what 
ever route pleases them. The uncertainty that results from thi 
often leads to the blockading of one of the forces in a port and 
opposing the entry of the other force. This manner of acting 
offered advantages in the days of sailing ships, because the wini 
that favored access to the port at the same time prevented th 
exit of the ships that were within it. To-day this obstacle ha 
disappeared ; and the blockading squadron would scarcely have 
begun its fight with the enemy coming from without when It 
would become necessary to meet the one that it was holding in 
confinement. The best that can happen will be to encounter om 
of the hostile divisions before the other can come to succor # 
which can only happen through the aid of a conjunction of lucky 
chances. The operation will then have fully succeeded ; but what 
will be its result? The disproportion of forces will not be suft- 
cient for the first victory not to have been dearly bought, and 
it will be found impossible to dare a second encounter. Thereupon 
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the division of the hostile forces which did not fight will remain 
mistress of the sea.” 

To sum up, it seems that, when the body which acts by interior 
lines has not a force equal to that of the other two combined, 
the advice of von der Goltz can be accepted: he says on this sub- 
‘ect: “It is a mistake to speak in a general way of the advan- 
tages of interior lines, for the general situation of the one who 
is upon the interior line is almost always very critical. ... All 
that can be said is that this situation would be still more critical 
f, for any reason, freedom of movement to and fro between 
the different hostile groups was lost.” 

There are cases in which one finds himself on the interior line 
by force of circumstances, and without having sought that posi- 
ton. The greatest fault that can then be committed is to divide 
one’s forces to oppose a detachment to each of the enemy’s de- 
tachments ; yet this is a frequent error, so natural is the sentiment 
tht urges us to face in all directions at once. In the second 
Dutch war, the English had detached Rupert with some twenty 
ships to await along the southern coast of England the Duke of 
Beaufort’s squadron, which was to make a junction with the 
Dutch. The danger incurred by the English fleet owing to 
Rupert’s departure was perceived too late; and when the latter 
rejoined Monk, the Four-Days’ battle had been going on for 
twodays. In 1805, Cornwallis was off Brest watching Ganteaume, 
and had just been reinforced by a part of Nelson’s squadron and 
by that of Calder, when he learned that Villeneuve was on the 
Spanish coast. He then separated his forces in two and sent 
Calder to the south, which Napoleon characterized by saying it 
was the height of imbecility.” 


"This is what would result if our Mediterranean squadron placed 
itself at Bizerta to prevent the junction of the English Mediterranean 
swadron that is stationed at Malta and the Channel squadron that 
would come by way of Gibraltar. After a first action, the English would 
temain in command of the sea 

*There are still other examples of interior lines, but they do not bear 
upon the subject we are considering 











VI. 
THe Povicy oF GUARANTEES. 

We have already said that it is always necessary to endeavor 
to attack the principal hostile army, and we have discussed the 
different methods that have been employed to come upon the 
field of battle in superior force. But the method last referrej 
to, that of interior lines, is only good under special circumstances 
that may very well be absent ; and the first one needs to be favored 
by geographical conditions. In short, it is not always possible 
to bring the main effort to bear at the most sensible point.” 

Recourse is then had to what an officer of high rank has hap- 
pily called “the policy of guarantees’: this consists of seizing 
securities, the possession of which does enough harm to the enem 
to induce him, in the impossibility of recovering them, to give 
up the struggle. From the day when the Americans got a foot- 
hold in Cuba, the Spaniards, bereft of a navy, despaired of being 
able to drive them out and began to negotiate for peace. 

The policy of guarantees is particularly suitable to naval war- 
fare because the coveted points are generally colonies, to attack 
which requires the aid of the fleet. The impulse to practice it 
is irresistible when engaged in a contest with a colonial power: 
it appears that the required effort will thus be lessened, which 
is not always true, as we shall see in connection with the war 
of American Independence. It was one of the characteristics 
of our numerous wars with England, and it must be recognized 
that it was a forced condition of the respective situations of the 
two opposing countries: England, unable to land troops in Franc 


“Thus it is not easy to see how, in the Spanish-American War, tht 
Americans could have recruited and carried across the Atlantic a suffciest 
army to penetrate to the heart of Spain: the effort would have been om 
of proportion to the risks to be run and the result to be gained. On het 
side, Spain no longer had soldiers available for attempting the same oper 
tion; her army was insufficient and the state of her finances did not pt 
mit of any more large expenditures. It would have been useless therefore 
for either of the belligerents to carry the war to the immediate neighbor 
hood of the enemy’s coasts with a view to preparing the way for at 
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without affording us upon land the favorable field of battle which 
we did not find at sea, was drawn by the lure of our colonies; 
the squadrons that she kept on the coasts of Europe had no other 
purpose but to guarantee her against invasion. The instant 
that danger disappeared, in consequence of our defeats, she car- 
ried the whole effort of the war to the colonies: and, in the im- 
possibility of doing anything else, we were obliged to follow her 
example. 

Two conditions are necessary in order that the policy of guar- 
antees may lead to the end proposed. 

The first is that suitable dispositions be taken to prevent the 
enemy from doing on his side what we are doing on ours: in 
carrying out the line of conduct adopted, we must be able to 
attack the enemy’s places without immobilizing our squadrons 
to defend our own. Naval forces can only provide colonies with 
indirect protection by hastening in pursuit of the hostile ships in 
order to fight them ; they thus deprive the adversary of his means 
f transport and open the way to the offensive. While the squad- 
rons seek the enemy afloat, the colonies are abandoned provision- 
ally to their own resources; they ought, therefore, to have a 
sufficient strength of resistance to be safe from a sudden raid.* 
If the precaution has not been taken to garrison them strongly, 
an exchange of guarantees is all that results. That is what hap- 
pened during the war of American Independence: we took from 
the English Dominica, St. Vincent, Grenada, Tobago, St. Christo- 
phers, Trincomalee and Florida, while the English took from 
us St. Pierre and Miquelon, St. Lucia, St. Eustatius, St. Martin 
and Pondicherry. Hostilities might thus have been indefinitely 
prolonged. If France, which (for the first time perhaps) had 
her whole army available, had increased her garrisons (which 
England at this time could not do to the same extent), and if 
above all she had begun by subordinating every other enterprise 
to the destruction of the enemy's fleet, the presence of which 
always renders any new conquest precarious, the result would 
have been different.’ 


It is important, moreover, to note that it is the garrison of the col 
mes that is drawn upon to attack hostile colonies, when sea communica 
HON Is tree. 

*The almo . , ‘ , , , 
ne almost complete abandonment of the colonies during the peace 
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[he second condition imposed by the policy of guarantees is 
a judicious choice of the securities which it is proposed to seize 

An error of appreciation in the value of the guarantee ma 
lead to a result diametrically opposed to the one sought, anj 
play the game of the adversary against whom we exhayst ar. 
selves in fruitless struggles. 

It was this error that made the war between France and Chig 


drag out so: faithful to her naval traditions, France, not wiship 


o 
_ 


w9r 
Udi- 


to involve herself deeply, sought to secure possession of ag 
antee which she had no intention of retaining, but by means 
which she expected to bring pressure to bear upon the Celestia 
Empire. She resolved, therefore, to occupy Keelung and Tamsui 
Let us observe at the very beginning that these two places fom 
but an insignificant part of Formosa, and that the size of tha 
island furnished the enemy with means of resistance out of a 
proportion with the small number of troops that it was desired 
to devote to the expedition. When it is only meant to make a 
effort limited in advance, a country whose local resources ar 
a constant support to the enemy must not be attacked. That wa 
a first error. 

The second consisted in the geographic position of the guaran 
tee, which was much too far removed from the center of affain 
to have an influence upon the issue of the war. Admiral Courtet 
as is well known, went to Formosa unwillingly ; in his despatelies 
he maintained that it was needful to strike closer to the head 
and he proposed the blockade of rice and the taking of Por 
Arthur. A partial adoption of his views sufficed to bring tx 
Chinese to submit; but the efforts fruitlessly expended at For 
mosa did not permit our being exacting, and the self-esteem 
the Son of Heaven had scarcely at all to suffer from the cond: 
tions of the peace. 

To sum up, the policy of guarantees requires great certaiti 
of judgment and means properly related to the end. As its 
usually adopted to avoid too great sacrifices, this latter considers 
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voys had to be formed. which, like all passive forces, can escape the enemy 


only on condition of not meeting him, because, the force of escort Dems 
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usually known, it is easy to oppose to it superior forces; the ships alot 
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tion is of importance, because the tendency is to provide too 
denderly.” In itself it does not constitute a moral expedient ; 
often it even amounts to causing more fright than harm. It is 
necessary, therefore, to estimate correctly the moral force of 
the adversary. 

This system will be employed only in case nothing else can 
be done, and then without too great faith in its absolute efficacy. 
It must not be lost sight of, however, that, if the adversary 
possesses naval forces, the policy of guarantees presents, in a 
narrow field, the same characteristics as naval operations which 
threaten directly the vital interests of the belligerents. It has an 
absolute advantage only in case the position of the guarantee 
permits collecting there forces superior to those of the enemy, 
which can happen when the desired possessions are at once far 
separated from the center of the enemy’s power and near the 
great bases of operations at one’s own disposal.” 

On the other hand it can be made use of advantageously as 
a means of compelling the enemy to fight in a determined zone 
where he is inferior in forces; when the mission of ships is to 
protect a region, threatening a single point is sufficient to make 
them hasten there. Most battles have no other cause, and it is 
for this reason that almost all have taken place near the coast line. 


*It was the anxiety to limit expense which gave rise to the method of 
taking half measures, the fatal consequences of which are borne in mind 
by all who took part in the Tonkin and Dahomey campaigns, and the first 
Madagascar expedition. Much more was expended, a little at a time, 
than would have been necessary to end those wars at a single blow 

*This was the case for the Americans in their last war: Cuba was 
near their coasts and too far from Spain for her to be able to bring all 
her forces into the theater of operations. When the war was declared, 
comparisons between the effective forces of the two countries were made 
by all writers; not one took account of the geographic situation 











VII. 
ALLIANCES. 


Maritime alliances usually have not had the fortunate resylts 
expected from them. The everlasting recriminations that the 
allies are not sparing of between themselves stand out mos 
conspicuously from them. 

In 1666, the Dutch complain of being deserted by the French: 
and, considering the slowness with which the Duke of Bea. 
fort moved, the reproach appears well founded. Some years later, 
the French find themselves allied with the English in two con- 
secutive campaigns, and the latter make such accusations against 
the Count d’Estrées that Louis XIV orders an investigation. In 
1676 the Dutch do not appear to have been satisfied with the 
help of the Spaniards when they were united against Duquesne. 

At Beachy Head, France was avenged for the attacks which 
the English had made upon her: the Dutch loudly accused Tor- 
rington of having let them be crushed by Tourville’s van.” 

All these reproaches were ill founded: it frequently happens 
in a battle that one part of the line has to endure more than 
another part, but that does not show that there is any defection; 
the enemy alone is guilty; when allies distrust one another, they 
cry treason the moment that fortune abandons them. 

During the whole reign of Louis XIV, the Dutch continued t 
make common cause with the English; but it seems that at this 
time there was complete harmony. 

Then came the French-Spanish alliances. At the battle of 
Toulon, de Court extricates the Spaniards by a skilful manceuver, 
and, for his thanks, Admiral Navarro, who behaved in a shameful 
manner, complains bitterly of him.” 

During the American war, the two allied governments have 
great difficulty in agreeing. Each draws the cover to its own 
side and wishes the alliance to serve only its own interests. Then 


* It was apropos of this that it was written: “In this battle, victory was 
for the French, glory for the Dutch and shame for the English.” 
“He was made Duc de la Victoire, while de Court fell into disgrace 


40 








results 
iat the 
t most 


‘rench: 
Beau- 
's later, 
70 cOn- 
against 
on. In 
ith the 
quesne. 
which 
d Tor- 
rs 


lappens 
‘e than 
fection ; 
or, they 


nued t 
at this 


ttle of 
ever, 


rameful 


ts have 
its own 


Then 
tory was 


rrace 





A Stupy oF NAVAL STRATEGY. 043 


4 middle course is adc ypted, and war is waged, sometimes in the 
north for the account of France, sometimes in the south to the 
profit of Spain. The result is what might be expected: nothing. 
The combined fleets are no more than disorderly mobs. I refrain 
from mentioning the conflicts for precedence. 

Holland is also our ally in this war: she keeps off by herself. 

Under the Empire, there could be no question of Spain’s dis- 
cussing with Napoleon on a footing of equality. Her navy had 
to content itself with being purely and simply in tow of ours; 
but it was only a burden upon us. Villeneuve does not get over 
having Spanish ships in his squadron. 

In short, naval alliances would have displayed their impotence 
more than anything else if the battle of Navarino had not come 
to demonstrate that emulation sometimes prevails over prejudices. 

In the beginning, the only object of alliances was to carry 
n war cheaply; each party stipulated the number of ships he 
would furnish, and the responsibility of doing more was left 
to the other, if he judged it opportune. Great care was taken to 
do nothing in the way of drawing the chestnuts out of the fire. 

The treaty likewise mentioned the claims of each party, and 
it was promised not to make peace except in common, after 
having won success. Naturally, as soon as fortune became un- 
favorable, all promises were forgotten, and each treated as best 
he could. 

This way of regulating the effort of each ally was evidently 
a permanent cause of misfortune, since there was no plan of 
putting new life into the war, while the designation of the ob- 
jects to be sought gave a wholly wrong direction to the operations: 
it was never possible to make Spain comprehend that the keys 
to the citadel of Gibraltar were to be found in London. 

As the character of warfare has changed, so, too, has the 
character of alliances: henceforth each will pledge all his forces 
without restrictions and without bargaining. But the elaboration 
of the plan of campaign may give rise to serious difficulties. 

There are almost always, in a war, a certain number of dis- 
agreeable operations which yield more trouble than honor. Such 
- these nobody cares for. Moreover, each nation sees things 
rom its own particular point of view, in a special perspective ; 
and agreement is hard to establish. 


This first difficulty overcome, the question of the supreme com- 
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mand forms a new source of friction. If it is possible, Without 
compromising the issue of the war, to make each ally act on, 
separate battle field, this solution will always be preferable. 

Failing this, it will be necessary to form special units of the 
forces of each nationality, and to leave them under the command 
of their own chiefs. The error will thus be avoided which we fel 
into when we intermingled the Spanish ships and our own" 

It will remain true none the less that an allied fleet will always 
be less redoubtable than a fleet of the same force composed of 
elements of a single nationality. The Commander-in-Chief wij 
not be able to handle the different units in his own way; each 
navy has a manner of manceuvering peculiar to itself; it has its 
own ideas and traditions. The question of signals will be equally 
difficult to settle. Thus there are several causes of inferiority 
for which superior number is the only compensation. If the 
enemy is not of almost equal force, this will be much; otherwise 
it will be insufficient. 

Since we may hope in the future not to find ourselves alone 
facing the naval enemy, let us wish that everything may be done 
a long time in advance to remove all the obstacles that have x 
often impeded the progress of allied navies, and that, when the 
time of struggle comes, there may survive no other sentiment than 
that of emulation, which, on the field of battle, accomplishes great 


things. 


‘It is true that this was done with the object of preventing their playing 


the part of Cleopatra’s galleys at the battle of Actium 
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DISCUSSION. 
Prize Essay. 
(See No. 129.) 


CommANDER Puitie ANprews, U. S. Navy.—From Lieutenant King’s 
Essay one might, I think, r usonably conclude that the organization of our 
ships was in a very backward state; almost, as he seems to hint, still on a 
sailing ship basis. | understand that he did not mean to give this impres 
sion. It seems important, however, that this impression should not pre- 


utsiders 


vail, especially among 
Lieutenant King’s statement of the principles of organization is com 


plete, and on the whole exc llent, but as far as my observation and infor 


mation go, nearly all that he advocates is carried out in our battleships 


to-day, and much of it has been for years. That our organization may be 
improved is undoubted, that it should be more standardized seems certain, 
but I submit that it is not in the backward state which might reasonably 
be inferred from reading this essay 

Since January, 1905, we have had certain general principles of organiza- 
tion laid down in “ Ship and Gun Drills,” and “ Landing Force and Small 
Arms Instructions,” which have been generally followed. With the introduc- 
tion of new types in our service there have always come improvement and 
change in organization. In their different periods, I recall Leutze, McGowan, 
Schroeder, Gove and Hill as having made new organization to suit new 
conditions, or marked improvement in existing organizations 

What we most lack are uniformity and simplicity along the lines which 
Mr. King indicates. I would like to see skeleton organizations worked 
out for different classes of ships and issued as standard. These should 
avoid detail stations and leave them to the division officer. On page 14 
the essayist tells what he thinks should be left to the division officer. I 
am under the impression that this is generally followed now with one or 
two exceptions, the principal one being the care of records and rating of 
men by division officers, which I believe to be impracticable 

That when we have ships with uniform battery, each group of guns 
telying on its own ammunition rooms as with turrets, we will do away 
with the separate powder divisions, I do not doubt; but with our ships 
built as at present, and a number of different caliber guns being supplied 
from the same ammunition passages, I do not believe it would be wise to 
do away with a group of organized supply men controlled by the powder 
division officers. 

I think that the individual ship is pretty well organized, and that it is in 
fleet and Squadron administration and in Navy Department organization 
and administration that we are behind the times. The justification of this 


lew may be found in our target practices and in the efficiency of our 
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ships generally, and in the widespread criticism of the administration of 
the whole for war. It seems to me too that we have fairly well de-cen- 
tralized on the ships, but have not de-centralized between the Navy Depart- 
ment and the fleet [here is too much paper work, too much control of 
small things from headquarters; but I do not think this generally sles 
in the individual ships 


ComMANDER J. W. Oman, U. S. Navy.—While practically agreeing with 
all the ideas set forth by Lieutenant King in his essay, “ Some Ideas about 
Organization on Board Ship,” I believe the essay is unfortunate in giy- 
ing those not well acquainted with present conditions in our navy the 
impression that little or no change in organization of personnel on board 
ship has yet been attempted. As a matter of fact the general plan sug. 
gested by Lieutenant King has been in use on board at least one ship the 
past three years, and I believe the same may be said of most if not all of 
our battleships 

Every one will agree with Lieutenant King in urging that some uniform 
system of organization be adopted. It seems to me that the Navy Regula 
tions and the “ Ship and Gun Drills” so specify the size of guns’ crews, the 
requirements of various drills, etc., that there must already exist some 
uniformity in the organizations on board ships of the same type. 

I think these words in the essay, “ Many of the ideas are already making 
way in the service,” lead the outsider to believe that we still have in uni- 
versal use the organization used on board our sailing ships. Practically 
all of the ideas suggested in the essay have been successfully tried on 
several of our ships and certainly are no longer experimental 


Lieutenant King is to be congratulated upon his excellent presentation 


of the subject of organization on board ship 


The Navy and Coast Defence. 
(See No. 130.) 
Lieut.-ComMANDER H. O. Stickney, U. S. Navy.—While it is true that 
ships in reserve are far from ready for action, it seems quite impossible 


to expect Congress to build and provide for keeping in active service as 


many battleships as we need \ ship in reserve should be gotten ito 
efficient condition for battle in less than six months, whereas to build a 
battleship and get her equally ready requires, as the writer Says, four years 
I consider, then. that “ having battleships in reserve at nav} yards” is the 
lesser of two necessary evils, e., either having them in reserve, or not at 
all. 


[ think there are many who will agree with me that the cruise ol the 
Atlantic fleet demonstrated the feasibility of “an attack on the enemys 


? , . ” £ ence nule: it Geen 
fleet on the other side of the Atlantic n a qualified sense only: it sure) 


- 
, 1 ; a . help- 
demonstrated that without foreign colliers our fleet would have been help 
” ’ ; niet ) ta th 
less 3y “demonstration” I mean in this case demonstration . 


public. As for the navy itself, the Atlantic fleet did what we all knew it 


could do, and did it well 
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I cannot agree with the writer that “the necessity for building more 
scouts is urgent,” but rather believe that the advisability of spending large 
cums of money for vessels fit for nothing whatever except scouting is, to 
sav the least, questionable ; and | believe that ten years hence there will be 
an such vessels laid down. Scouting can be equally as well done and 


Tt 


should be done by fast sea-going destroyers, which are also of value in 
battle. 

Amongst the Pacific ports requiring fortifications the writer does not 
mention San Pedro—destined to become one of the most important of 
Pacific ports—at present totally unprotected, and offering a fine base for 
an invader. 

The writer’s plan to fortify the Florida reefs from Miami to Tortugas 
appeals to me forcibly as a huge waste of money, for reasons which a 
glance at the chart will disclos« Vessels going westward are not obliged 
to pass within range of these expensive forts, and vessels bound out of the 
Gulf would simply skirt the reefs at a distance of eight miles or more, 
carrying a strong favorable current. Nothing but battleships can close the 





straits of Florida and the Yucatan Channel, and thus make of the Gulf an 


inland lake. Forts are useless for this purpose, except as a protection for 
naval bases. 

It would have been both interesting and instructive had the writer gone 
further into the possibilities of a war with a power possessing a navy much 
superior to our own, and endeavored to so dispose our fleet as to make 
victory reasonably certain. It would have offered a difficult proposition 
yes, why not admit it?—an impossible one. Admitting, then, the possibility 
if not the probability of our navy being defeated, of an enemy gaining 
complete mastery of the sea, what would hinder his occupation of ports on 
the Gulf of Mexico? Surely not fortifications on the Florida reefs! 
Equally unprotected would be every seaport on our immense coast line 
not provided with land batteries; they all could, and the important 
ones, doubtless, would be laid under tribute. The important ports should, 
therefore, be fortified—as our second line of defense—as well as our naval 
dases 

Where land batteries may be located so as to keep the enemy beyond 
range of the city they are vastly more efficient for that purpose than ships 
No admiral in his sane senses would seriously engage heavy shore batteries 
while the enemy’s fleet still remained unconquered. He may attack and 
attack, waste all his ammunition, and risk all his ships, and in twenty-four 
hours the shore batteries will be quite as efficient as before he commenced, 
unless he has troop ships from which to land troops. But if we admit for 
am instant the probability that we may see our navy swept from the seas, 
we then must face the probability of seeing our seaports blockaded, ef 
tually closed to commerce, a condition which would force a treaty of peace 
ssibly an ignominous on 

Is it not time to declare as our national policy that we must have a navy 
second to none? 

We have the resources; we have the possessions requiring protection 
Until this policy is adopted, recognized and carried out we are like a big 
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overgrown school boy—perfectly contented because he is able to whip the 
small boys, and willing to be whipped by one or two boys his oun 
rather than train himself to equal them 

The number of ships needed to meet the enemy doesn’t depend on amy. 
thing but the number the enemy can bring against us—and Brassey om 
supply that information. If other nations go on building we must do like. 
wise. A glance at Brassey should show plainly that less than four battle. 
ships each years means that we are to stay in the rear indefinitely, like the 
overgrown school boy, contented to be whipped; or are we so sanguine as 
to suppose we can choose our own enemy ? 

As to personnel, I do not agree that the retirement age should be 
increased to 64. I would decrease it to 55, with a proviso that at that age 
every officer shall appear before a board composed of his seniors, who shall 
be sworn to report upon thts one single question, viz, “Is this officer 
EXCEPTIONALLY well qualified, both PHYSICALLY and PROFESSIONALLY, {0 
continue on active duty afloat?” If the answer is “yes” then continue 
him on active duty for five years. If the answer is “no” retire him 
Repeat this examination every five years, thus continuing indefinitely on 
duty officers who are both exceptionally active and capable, subject to 
existing law as to voluntary retirement. It would be found that three 
fourths of those examined would retire at 55 years of age; if necessary we 
might limit by law the number continued beyond 55 years to a definite 
percentage of those examined. This would doubtless solve the problem of 
obtaining flag officers of experience. No one need feel any humiliation at 
being thus retired; the board need not specify whether “no” is reported 


because of physical or professional reasons 


Note Concerning the Visibility of Objects on a Clear, Dark 
Night at Sea. 
(See No. 130.) 

Lizut.-COMMANDER W. T. Cruverrus, U. S. Navy.—In reference to 
Lieut.-Commander Stone’s “ Note Concerning the Visibility of Objects ona 
Clear, Dark Night at Sea,” it may be interesting to quote Edgar Allan Poe, 
to whom this characteristic of vision was well known, and which I believe 
bt 


oO 


ains in any condition of the atmosphere 
Poe’s renowned M. Dupin says, in his dissertation on the murders in the 


Rue Morgue, that: “ The truth lies not in valleys where we seek her, but 


upon the mountain tops where she is found. The modes and sources 0! 

. ° . . . . —=™= 
this kind of error are well typified in the contemplation of the heavenly 
bodies. To look at a star by glances—to view it in a side-long way, ¥y 


turning towards it the exterior portions of the retina (more susceptible of 
feeble impressions of light than the interior), is to behold the star dis 
tinctly—is to have the best appreciation of its luster—a luster which grows 
dim just in proportion as we turn our vision fully upon it. A greater num 
ber of rays actually fall upon the eye in the latter case, but in the former 


nsion 


there is the more refined capacity for compre 
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Nava. Constructor E. F. Eccert, U. S. Navy.—I beg to make the fol 
lowing comments on an article by Lieut.-Commander Raymond Stone, 
U.S. N., appearing in the Unitep States Nava. INstiruTE ProceepiNncs 
for June, 1909, concerning the visibility of objects on a clear, dark night 
at sea. 

This matter is a thing that has long been known to astronomers, and | 
beg to quote the following from Sir John Hirschell’s Outlines of As- 
tronomy, published in 1872 by D. Appleton & Co., New York, page 633, as 
follows : 

“There is a group called the Pleiades, in which six or seven stars may 
be noticed if the eye be directed full upon it; and many more if the eye be 


tly upon the group 


1 


turned carelessly aside while the attention is kept direc 

(the italics are the author’s).” 

There is also a foot-note to the following effect: 

“It isa very remarkable fact that the center of the visual area is far less 
snsible to feeble impressions of light than the exterior portions of the 
retina; few persons are aware of the extent to which this comparative 
insensibility extends previous to trial.” 

It is a common proceeding among astronomical observers to observé 
faint objects indirectly, that is, turning the eye aside from the object itself, 
and in this way I have often seen faint objects clearly and distinctly which 
could not be seen at all directly. It appears that there is an area in the 
retina directly in the axis of the lenses where the retina is less sensitive to 
feeble impressions of light, as stated by the author. 


Relation Between Two Bearings of an Object and Its 
Distance when Abeam. 
(See No. 129.) 
Commanper H. S. Knapp.—The solution would have been more com- 
plete if, in the figure, CF had not been assumed equal to AB, but had been 
considered as bearing a general relation to it. 
pr Thus, assuming CF =n AB, in which n may 





C 7? have any positive value whatever, integral or 
fractional, the equations become: 
-cot "=—n-cot?—I 
; cosec’ x = n-cot (x auxiliary angle 
- ; for computation) 
/ tan 4 n-tan’ x 
be / / When n=2, i. ¢., when the distance run be 
} / tween bearings is one-half that at which the 
/ fixed object will be when abeam, 30°-39° is 
B one whole-number pair, correct within 3° of arc 
for the second bearing. 
a7 When n=3, the pairs 31°-37° and 34°-41 
he are practically exact, the former within 5’ of 
| / are and the latter within 4’ of arc for the second 
Vj bearing 


When n=0.7 (the seven-tenths rule), the 
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exact values are 22° 30-45° 25’; so it is seen 


: n that any one of the pairs 
30 —30°, 31 -37 or 34 -4I1 , deduced above, or 22 3.4 and 25 “41°, of the 
original table, are more accurate than the seven-tenths rule and give the 
result earlier, while the same is practically true as compared with the 
2614°-45° rule 

I have used the table given in the original note not a little, and have several 
times been given timely warning that the course led too near foul ground, 
At first I placed little confidence in the results obtained by the lower pairs 
but experience has proved that they are surprisingly accurate as compared 
with later bow-and-beam bearings, and it has been a great satisfaction te 
know with reasonable certainty that the course is a safe one when the objet 
observed is only 34° on the bow. Occasionally, however, an intervening sai 
or an unavoidable change of course will cause a bearing to be lost, which is 
my excuse for inviting attention to an extension of the method, by which 
it will still be possible to get an idea of the required distance when the 
observed object is only 37° on the bow, and to get it four times before itis 


more than 41° on the bow 
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Prepared by Professor Puitip R. Acer, U. S. Navy 


SHIPS OF WAR, BUDGETS AND PERSONNEL. 


AUSTRIA. 


VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 
Battleships. 

Badeteky ...-c-0- ceee veers 14,500 Trieste. Launched July 3, 1909 

Winyi ......0-0000- esccccce 14,500 > Building. 

imberzog Franz-Ferdinand. 14,500 ? Launched Sept. 30, 1908. 

Scout. 
Admiral Spaun ..... is. dca Tae Pola. Building. 

The first of the four projecte d battleships of 19,600 tons displacement 1s 


to be laid down at the Stablimento Tecnico at Trieste in November 
According to Die Flagge, these ships are to be armed with ten 12-inch 
galiber guns, in double turrets, and either twenty-four 4-inch or twent 
47-inch R. F. guns. 

The Radetsky, the second of the 14,500-ton battleships, was launched on 
July 3; she was begun on November 26, 1907. The Zrinyi will be launched 
in 1910 


) 


BRAZIL 


VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks 
Battleships. 
Minas Geraes.... ..... 19,250 Elswick. Launched Sept. 10, 1908. 
Rio de Janeiro ........ 19,250 as Ordered. 
a 19,250 Vickers. Launched April 19, 1909. 
Scouts, 
as Elswick. Launched Jan. 20, 1909. 
Rio Grande ...... +s» 3,600 “ " April 20, 1909. 
FRANCE 
VESSELS BUILDING. 
Name. Displacement. Where Building Remarks. 
Battleships. 
BET ices cccs cece 18,350 Brest. Launched July 4, 1909. 
Mirabeau ttte tent eeeeees 18,350 Lorient. Building. 
Voltaire tteeeseeseecesss 18,350 Bordeaux. Launched Jan. 16, 1909. 
Sint tttseeveceseees 19,860 St. Nazaire. “ Apr. 19, 1909. 
entree ae 18,350 “ z Apr. 20, 1909. 
Orgmiaud .............. 18,350 La Seyne Building. 
Armored Oruisers. 

ee tee eeeeees 13,644 Brest. Launched Sept. 21, 1907. 

usseau..... 18,644 Lorient. - Mar. 4, 1908. 


63 
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LAUNC HING OF THE “ DANTON.” On the afternoon of July 4 the first. 
class battleship Danton was successfully launched at Brest. She Was to 
have been launched on May 23, but the attempt was unsuccessful, for after 
moving a distance of 144 feet she stopped on the slip. Steps were imme- 
diately taken to shore her up and make her secure, and it is believed to have 
been very fortunate that she stopped where she did, as had she glided 
further she would have been partly unsupported and in a highly dangerous 
position. Foul play was at first suspected to have been at work, a belief 
for which there was some foundation, as on the day of the attempted launch 
the following paragraph appeared in the Egalétaire, a Brest Socialistic 
newspaper : 

“This afternoon the Danton, destined to sow death (unless the Pro. 
letariat declines to submit to the experiment), is to be launched. But, # 
may be asked, will the Danton leave the slip? We shall know all about # 
towards five o'clock, if not earlier.” 

An enquiry into the mishap was held, and after it the Minister of Marine 
issued a memorandum stating that there was no ground at all for suspect- 
ing foul play, and the workmen in the yard are said to have been very 
indignant at the suggestion. The launching angle of the slip is compara- 
tively small, and it is believed now that the cause of the first failure was 
due to this and to the ways being insufficiently greased. There was a very 
high tide on the afternoon of the 4th, and the ship then appears to have 
glided into the water without difficulty. Her launching weight was 6500 
tons. 

The’ Danton is one the six new large battleships of the so-called 196 
1907 program, and was laid down in February of last year. She is the 
fourth of the class to take the water. The displacement of these ships is 
18,350 tons, and they are all to be fitted with Parsons turbines to develop 
22,500 I. H. P., giving a speed of 20 knots. The armament will consist of 
four so-caliber 12-inch guns in pairs in turrets fore and aft, twelve 9 
caliber 9.4-inch guns in pairs in six turrets, with sixteen 12-pounder and 
eight 32-pounder automatic guns and two submerged torpedo-tubes— 
United Service Institution 


Tue Frencu Navat Procram.—The Conseil Supérieur de la Marine has 
recently settled upon the basis of a naval defence bill which is to be intro 
duced in the Chamber of Deputies during the next session. According to 
this program the navy should consist of 45 battleships, 12 scouts, 14 
destroyers and 64 submarines, and the extreme date fixed for attaining 
this strength is 1925. The proposed composition of the fleet offers par 
ticular interest as showing the complete change that has taken place in the 
views of those responsible for the efficiency of the navy concerning the 
values of the various types of vessels composing it. The program of 19@ 
consisted of 28 squadron battleships, 24 armored cruisers, 52 destroyers, 
263 torpedo-boats, and 38 submarines or submersibles. At that time the 
fate of the navy was in the hands of a small body of Parliamentary crits 
who founded what was called the “new school” in opposition to the oldet 
traditions of the Conseil Supérieur de la Marine, which has always stead- 
fastly adhered to the necessity of equipping the navy with a powerful first 
line of battleships. The “new school” unfortunately carried Parliamest 
away with its enthusiasm for swift armored cruisers, or commerce de- 
stroyers, and a large flotilla of torpedo-boats and submarines As these 
critics gained in influence, so the Minister of the Marine, in the person ot 
M. Camille Pelletan, became more and more autocratic, until the Come 
Supérieur de la Marine existed only in name. On the downfall ot M 
Pelletan his successor endeavored to strengthen the composition ot = 
navy in conjunction with the Conseil Supérieur de la Marine by putting * 
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hand six battleships, but as Parliament was still in favor of submarines 
considerable prominence continued to be given to these little craft. In 
1907, therefore, the strength of the fleet was theoretically fixed at 38 battle- 
ships, 20 armored cruisers, 6 scouts, 109 destroyers, 82 submarines of large 
displacement, 49 submarines for coast defence and 170 torpedo boats It 
will be observed that the program which is to form the basis of a naval 
defence act entirely suppresses armored cruisers as well as torpedo-boats, 
and has also diminished the number of submarines, while the strength in 
destroyers is largely increased. The fact that the Conseil Supérieur de la 
Marine should no longer attach any value to armored cruisers is a little 
disquieting to our French friends, who see that their fleet of armored 
cruisers has become practically obsolete at a time when two, Edgar Quinet 
and Waldeck Rousseau, are not even completed. As the life of battleships 
is fixed at twenty-five vears, it follows that in 1925 the only vessels remain 
ing will be six of the Patrie type and six of the Danton type, so that during 
the next sixteen years it would be necessary to build thirty-three battle- 
chips. While the Conseil Supérieur de la Marine have prepared the new 
program, there appears little chance of its being put into execution at an 
early date. Pending the deliberations of the Parliamentary Commission, 
the work of reorganizing the marine is at a standstill, and it is feared that 
France will have time to fall still further in the rank of naval powers 
before she is ready to start upon a new program of naval construction.— 
The Engineer. 


The Parliamentary Commission of Inquiry into the state of the French 
Navy has issued a report covering 220 pages, with 730 pages of evidence, 
and has arrived at certain guiding conclusions, generally anticipated by all 
those who have followed the recent history of the French Navy, which are 
capable of being briefly summarized. The root of the evil has been slow 
ness of construction, caused partly by divergence of view as to the qualities 
to be embodied in ships, and reacting most seriously upon the work in 
progress. This has been seen in the case of the battleships of the Patrie 
and Danton classes and of the recent armored cruisers. During their slow 
progress vast advances have been made in naval construction in other 
countries, and there has been a vain effort to embody features and changes 
in progress which were not anticipated in the original designs, with the 
result that work has been further retarded, and unsatisfactory results have 
been reached. Homogeneity has been impaired and money squandered 
with inevitable results, reacting on the whole course of naval construction 
Such a system, or want of system, is severely censured. In the dockyards 
it is proposed to undo some of the evil done by M. Pelletan, to reintro- 
duce piece work, put an end to idling and supply proper equipment for 
expediting work. Very little of the machinery in the dockyards is new. 
Work done by contract is pronounced to have increased in cost owing to 
favor shown to contractors, upon whom conditions have been imposed 
which have caused larger expenditure without commensurate gain, while 
m the matter of boilers there has been no proper competition to secure the 
best types. 

In relation to ordnance there has been want of foresight, and, we may 
suspect, of money. The Northern squadron and the cruiser division in the 
Mediterranean have not been properly supplied with ammunition, and there 
are NO proper reserves. Admiral Germinet was removed from his com- 
mand months ago for publicly stating these facts, which are now officially 
conirmed. The ships of the Danton class ought to be completed in Decem- 
ber, 1910, but the type of shell for them was decided on only in February 
last, and no vote has been taken for the supply. The extensive program 
Of 1901 for reorganizing the naval bases—the points d’appui—throughout 
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the world has made little progress, and proper docking facilities have 
been provided for the ships of the Danton class, disclosing once ‘ee 
complete want of foresight, say the commissioners, but we think want of 


financial supplies are the real root of the evil. No doubt the recommenda. 
1S_ well advised 


tion of a reorganization of the central administration 

There has been want of unity of view, of definite purpose, and of well- 
defined responsibility. Henceforth it is proposed that heads of depart 
ments shall be responsible for the conduct of their own duties, and the 


execution of them under the presidency of the Minister of Marine —App, 
and Navy Gazette ‘ 


The exercises of the French submersibles and submarines, which cop. 
cluded on June 11, having covered a period of six weeks, were evidently of 
considerable importance. As the Yacht remarks, the object was not merely 
to test the Pluvidse type against the Emeraude, but to test the value of 
submarine craft in conditions approaching those of war. The attempt t 
bar the passage of the Straits of Dover to the passage of the squadron 
was not undertaken with adequate force, and the Moniteur de la Floty 
says it proved little. The operations near Lorient were much more inter. 
esting. The Northern squadron was to attempt operations near the coast, 
representing bombardment, disembarkation or blockade, with submarine 
opposed to them. Unfortunately the Opale broke down, so that the de 
fenders were at a disadvantage, but they claimed to have succeeded in 
getting within torpedoing distance of the squadron forty-four times in 
eight days without being perceived, even by the destroyers which wer 
guarding the squadron. All this was interesting, but the Yacht wisely says 
that definite conclusions cannot be drawn with safety from the exercise 
The blockade of Cherbourg, which concluded the operations, was chiefly 
a test of endurance in the boats and their companies. The three remaining 
submarines did all that was possible, and showed once more their invis- 
bility, while in the matter of endurance they remained days at sea without 
communicating with the shore, except by a conventional signal each night 

Army and Navy Gazette. 


lHe TRAINING Suip “ BretacGNe.”—The accommodation of the Bretagne 
training ship for boys, at Brest, has just been doubled by attaching to her 
as tender the second-class cruiser Magellan, which allows of the numbers 
being increased from 800 to about 1600. The training of boys is becoming 
a matter of great importance to the French Navy, in view of the number 
of specialized ratings now required, and a new decree has been issutt 
dealing with the regulations for entry, by which the age limit has been 
extended from 15% to 15 I1/I2 years, so as to give a wider range for 
recruiting. The designation of the training ships has also been changed 
from Ecoie des Mousses to Ecole des {pprentis Marins et des Mousses, 
and as soon as the boys attain the age of 16 they will be required to engage 
for a term of years, and will be rated Apprentis Marins.—La Vie Mantme 
and Le Temps 


RECOMMENDATIONS OF THE CONSEIL SUPERIEUR DE LA Marine—The 
French fleet, according to the Superior Naval Council, should consist 0 
45 battleships, 12 scouts, 140 torpedo-vessels, 64 submarines and 3 mint 
layers. t 

No more armored cruisers should be built; these vessels no longer dit 
fering from battleships, except in having fewer heavy guns and more spec 
the Council has decided that they are unnecessary. Such armored cruisers 
as already exist should be utilized in divisions on foreign service 








€s have not 
Once more 
nk want of 
-COmmenda- 
ell advised 
nd of well- 
Of depart. 
les, and the 
rine —4 rmy 


which con- 
evidently of 
3 not merely 
he value of 
» attempt to 
ne squadron 
de la Flotte 
more inter- 
ir the coast, 
submarines 
that the de 
ucceeded in 
ur times in 
which were 
' wisely says 
he exercise. 
was chiefly 
-e remaining 
their invist- 
sea without 
| each night 


he Bretagne 
ching to her 
the numbers 
is becoming 
the number 
been issued 
nit has been 
r range for 
een changed 
les Mousses, 
ed to engage 


"ie Maritime 


ARINE—The 
d consist o 
and 3 mune 


) longer dif 
| more speed, 
yred cruisers 
rvice 








PROFESSIONAL NOTES. ( 


tn 
oa | 


The scouts should be lightly armed vessels, but of sufficient size to keep 
the sea in any weather, and of great speed—sooo to 6000 tons at least. 

There should be two classes of torpedo-vessels; one class, for use with 
the fleet, should be of at least 600 tons displacement; the other, constituting 
the coast flotillas, should not exceed 300 tons displacement. The Council 
proposes 60 of the first class and So of the second. ; ; 

The submarines should all be of great radius of action and designed for 
offensive purposes, the inshore defence of harbors being assured by the 
older offensive boats and no longer by boats specially constructed for 
defensive purposes 

The Council, furthermore, has called attention to the necessity of con- 
structing a special practice ship for midshipmen, and of providing appro 
priate material for raising and dragging for submarine mines; the recent 
purchases of steam trawlers by the British Admiralty may serve as a guide 
in this respect. 

As regards the fighting ships of all classes, the Council expressed the 
wish that the proposed program be completed in 1925 at the latest. It has 
fxed as age limits for battleships 20 years and for scouts and torpedo- 
vessels 15 years (there is insufficient experience as yet to fix an age limit 
for submarines ). 

According to these figures, it will be necessary to lay down, from 1910 
to 1922, inclusive, 39 battleships, or 3 a year; 12 scouts, or I a year; 55 
squadron torpedo-vessels, or 4 a year; 75 flotilla torpedo-vessels, or 6 a 
year; and about 40 submarines, or 3 a year. Taking all these vessels at the 
average displacements now adopted, we arrive at an annual expenditure 
of 230,000,000 francs for new constructions, instead of the 120,000,000 
allowed in recent years. 

Regarding naval stations, the Council expressed the opinion that that of 
Rochefort should be entirely given up; that Lorient should become merely 
a building yard for large ships; that Cherbourg, Toulon and Brest should 
remain as they now are: yards for building and repair, the former building 
only submarines and torpedo-vessels; the last only large ships. It recom 
mended that Bizerta be fitted as a principal base of operations, on the same 
footing as Brest, Cherbourg and Toulon, and that each of these ports have 
at least four docks capable of taking the largest ships of the fleet. It 
insisted that at least three-fourths of all vessels be constantly in commis 
sion with full complements, and that the number of men under enlistment 
be always amply sufficient for all necessary services in addition to the 
manning of these vessels 

Finally, the Council, withdrawing from the position which it took in 
1907, declares itself in favor of unity of caliber and gives the preference to 
a main armament composed solely of 12-inch guns. 

The characteristics decided upon by the Covncil for the battleships, 
which are to be asked for from the Legislature, with authority to begin 
them in 1910, are now known. 

¢ main armament consists of twelve 12-inch guns, distributed in 5 
turrets: two 3-gun turrets on the middle line, one forward and the other 
aft, and three 2-gun turrets, of which one is on the middle line, just for- 
ward of the after turret, and the two others on the broadsides. The after 
double turret does not fire over the triple turret. In short, except for the 
introduction of the 3-gun turrets, the general arrangement is that of the 
Dreadnought. Ten guns can be fired on either broadside, and 7 ahead or 
astern, 

For three or four years past 3-gun turrets have been talked of for pro- 
jected battleships; there has been talk of adopting them in Germany, and 
in England, but hitherto th« plan has not been put into effect. Its evident 
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advantage is allowing the placement of the same number of guns uy 
aie . s - UNS upon a 
le ss length of ship and with less weight. The no less evident disadvantage 
is that in the case of any damage done the turret or its mechanisms. 2 on. 


, 3 Suns 
are put out of action instead of 2; but that is a reason which no long 


considered important; the fear of putting too many eggs in one basket 


- 
eT 1§ 





| 


gone out of fashion, and people are no longer frightened by big guns. p 
2 “*S 8455, or 

by big turrets, nor by big displacements 
Still there are many difficulties in the working out of a 2-gun t 


— 
which, although not insurmountable, are none the less serious The rete 
and left guns when fired will disturb the train much more than is 





the guns of double turrets, since they are further out from the axis: } 
it is ¢ xpected t 
heavier turret Che loading and other mechanisms of each gun must} 


1 


at this effect will be lessened by the greater inertia of th 


completely independent, from the magazine to the line of sight, so 
} 


as { 
allow each piece to fire the 2 shots a minute that can 





ve Obtained from # 
on the proving ground, that is, for the turret, one shot in at least every 10 


seconds; and it is not very easy to assure correct pointing in so short x 
interval; nevertheless, thanks to the use of apparatus for continuous point 


ing—inspired by th 


ceed in attaining these conditions. Besides this main battery, the Counc 


se which are in use in England—it is expected to sue 


has recommended a secondary battery of eighteen 54-inch guns, ds 
tributed in 3 groups, in armored casemates. Perhapes some 65-mm. gus 
will also be added for use against torpedo-boats, although the 5%-ind 
guns are intended for that purpos: 

Chere will also be 4 underwater torpedo-tubes of 45 cm., 2 forward and 
2 aft. The protection will be the same as in the Danton class, except tha 
the smokestacks and ventilators will be vered with 18-cm. plating, as wil 


also the casemates of the 5%-inch guns. Large capacity explosive shells 


with no perforating power are not be allowed to destroy the superstr 





tures and cause a loss of speed 


The famous anti-torpedo armor, which casts 1000 tons of displacement 





in the Danton class, and which was adopted for them without preliminay 
test, is abandoned, although the question of its efficiency is no more settled 
than it was before Che test made at Lorient, on a caisson representing 


the hull of the Mirabeau, does not seem to have given very conclusive 
results, and, moreover, the system in principle was abandoned without 





waiting for that test It is a decision which might advantageously have 
been taken 3 years earlier 

On the other hand, copying foreigners, we are to go back to 
torpedo nets. It is to be hoped that an arrangement of them will 
which wil 


to their abandonment 15 years ago 


the aut 
be foun 
1 avoid the criticisms formerly made against them and which k 


Che propelling machinery will consist of 4 turbine machines like those 
the Danton, with 4 screws lhe maximum speed will be 20 knots 
All these characteristics lead to a displ ment of 22,000 tons, like that 





of the German Oldenburg class, which have nearly the same armameé 
e : - 1 - lich \Vyeb- 
(twelve 30-cm. and fourteen 15-cm.), superior to that of the English 4 
tune, which is only of 20,250 tons, carries ten 12-inch guns, and steams 2 
knots 
‘ , ‘ ‘ ‘ ' he hebrd 
In comparison with the Danton class, and above all, with the hyo 
' 1 = le gait 
plan which the Council proposed in 1907, there is evidently a sensible &@ 
> “ie 1 ‘ -rease of displacement 
in offensive power. But there is also a 4000-ton increase Of disp 


rice which may be taken at 12,000,000 francs per St? 


and an increase of { 
And this increased expense will probably not be without influence om M 


reception which will be given to the Council’s projects by the Minister 
Finance first and by Parliament afterwards.—Le Yacht 
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GERMANY. 
VESSELS BUILDING. 


Name. Displacement. Where Building Remarks. 
Battleships. 

Nt eee 18,500 Wilhelmshaven. Launched March 7, 1908. 
Westfalen,...+-.++++-- 18,500 Bremen. ee July 1, 1908. 
Rheinland..... «+--+: 18,500 Stettin. “ Sept. 24, 1908. 
Posen .. scoscccess 1E,000 Kiel. * Dec. 12, 1908. 
Ersatz Saesbuee .- 21,000 Wilhelmshaven. Building. 

* Beowulf. ...-- 21,000 Bremen (Weser Yard). ” 

“ Siegfried ..... 21,000 Kiel (Howaldt). ee 

“ Frithjof....... 21,000 Elbing (Schichau). as 

“ Hildebrand... 21,000 Kiel (Kaiserliche W.). Ordered. 

“ Heimdall...... 21,000 Stettin (Vulkan). ee 

Armored Cruisers. 
Gneisenau .. «-++++++- 11,600 Bremen. Under trial. 
Scharnhorst......-.- . 11,600 Hamburg. eo *e 
Blicher............++-. 15,000 Kiel. Launched April 11, 1908. 
Yon Der Tann .....-.- 19,000 Hamburg. e March 20, 1909. 
diicheséeescese cocee 22,000 = Building. 
Ty accoccoeccece so. coce SRG “ rv 

Protected Oruisers 
SE vesecccccees coce 3,800 Kiel. U nder trial. 
Kolberg ....+++--++++- 4,300 Danzig. Launched Novy. 14, 1908. 
Mainz. ..... Piatines Gnae Stettin. = Jan. 23, 1909. 
ich <eseseoscesen §64,000 Kiel. “ June 7, 1909. 
Augsbourg............ 4,500 = a July 10, 1909. 
Eraatz Falke...... .-.  -ss++. secece To be laid down in 1909. 


“ Bussard...... —ateo ° 9 - eaanae 


Tue “ Ersatz OLpeENsuRG ” CLass.—It is now known that the four battle- 
ships, Ersatz Oldenburg, Beowulf, Siegfried and Frithjof, laid down this 
year, have the following general characteristics: Length 138.96 m.; beam 
277.1 m.; draft 8.25 m.; displacement 21,000 tons; armament twelve 12 
inch, twelve 5.9-inch and twenty 3.4-inch guns, with five underwater tor- 
pedo-tubes; speed over 19 knots; triple screws and reciprocating engines 
The arrangement of the main battery guns is still unknown. Jane gives it as 
four 3-gun turrets, all on the center line, but this is very improbable. 
La Vie Maritime gives six 2-gun turrets, four on the middle line (with 
Nos. 2 and 3 higher than Nos. 1 and 4 so as to fire over them) and two on 
the broadside (one on each side and en echelon) 

These four ships will constitute the second division of a squadron of 
which the first division will be composed of the four ships of the Nassau 
class, and it is probably in order to have the squadron homogeneous that 
all eight of these ships are to have reciprocating engines [The Ersatz 
Hildebrand and Ersatz Heimdail, which are to be laid down this fall or in 
the spring of 1910, will be the first German battleships fitted with turbine 
propelling machinery 


Tue “Nassau” Crass.—The new volume of the German “ Nauticus’ 
gives a diagram and part ial description of the Nassau class—the first four 





German Dreadnoughts. The twelve 11-inch guns are seen to be mounted 
in Six turrets, all on the same level, two of them on the keel-line severally 
lorward and aft, and two on either side, the corresponding port and star 
board turrets being abreast of one another. The result is that the Nassau 
and her sisters can bring to bear for direct ahead and astern fire six guns, 


and for broadside fire eight guns. The secon dary battery consists of twelve 
$$-inch guns, mounted six on a side, behind armor, and sixteen 3.4-inch 


guns. The displacement is given as “about 18,500 tons”; the speed as 
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‘over 19 knots”; the dimensions as 137.7 m. x 27.1 m. x &1 m: the nor. 
mal coal supply as 950 tons. 

‘ Nauticus ” also gives a diagram and description of the armored Cruiser 
Bliicher, remarking that she is not the equal either in power or speed of 
the contemporary /ndomitables. She was built in the belief that the jy. 
domitable displaced only 15,000 tons, and when the fact became known it 
was too late to alter the Bliicher. She carries twelve 8.2-inch guns, eight 
5.9-inch in a central casemate, and sixteen 3.4-inch. Her speed is “over 
twenty-four knots,” with 32,000 I. H. P.; her normal coal capacity goo tons 
her displacement 15,500 tons; her length 152.1 m. and her beam 24 m 

The following are reproductions of the diagrams referred to. 
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According to the Reuter Agency the Nassau class have each six under- 
water torpedo tubes. 





Tue GERMAN “INvincriBLes.”—The Von der Tann (armored cruiset 
F), which is being built by the Blohm & Voss Company, at Hamburg, 
the first German armored cruiser at all comparable to the English In- 
vincible class. Her general characteristics are now known to be as fol 
lows: Dimensions 171 m. x 25.95 m. x 8.2 m.; displacement 19,000 tons; 
armament twelve 11-inch, twelve 5.9-inch and sixteen 3.4-inch guns; four 
underwater torpedo-tubes; speed over 25 knots; turbine machinery; 
armor belt of 7 inches maximum thickness. The arrangement o! the bat- 
tery is still in doubt, but, as its composition is exactly the same as in the 
Nassau class, its arrangement may very well be also the same. La Ve 
Varitime, however, states that it is the same as in the Ersatz Oldenburg 
class, four middle line turrets and one turret on each broadside. 

As regards G and H, both of which have been laid down this year by the 
Blohm & Voss Company, at Hamburg, it was stated very recently in the 
House of Commons, on behalf of the Admiralty, that these latest armored 
cruisers will be more powerful than the Jnvincible class, and it now appear 
that this is true, since “ Nauticus” attributes to them a displacement ot 
22,000 tons; a speed of 27 knots; and a main battery of either ten or twelve 


12-inch guns 
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According to ~ Nauticus,” Germany will have completed by the end 
of 1912 ten Dreadnoughts and three Invincibles, and it is more probable 
that the number actually ready for battle will be less than greater. Expe- 
rience indicates that both the number and the power of foreign warships 
usually undergo a shrinkage as they advance from project to completion. 

The German High Sea fleet, under command of Prince Henry of Prus- 
sia. has left Kiel for its second cruise in the Atlantic. As was the case 
last year, it was to pass through the Kiel Canal, and after unspecified 
exercises in the North Sea will proceed to the Azores and the Canary 
Islands. The fleet will not return to German waters until the first week 
in August. The first cruise in the Atlantic, last July, was made the sub- 
‘ect of some controversy in Germany as to the country being left exposed 
to naval attack, and of semi-official “explanations.” The second cruise 
seems to be taken as a matter of cours« Army and Navy Gazette 


GREAT BRITAIN 


VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 
Battleships. 

St, Vincent ............ 19,250 Portsmouth. Launched Sept. 10. 1908. 
Collingwood. .........+ 19,250 Devonport. - Nov. 7, 1908. 
Vanguard.............. 19,250 Vickers. * Feb, 22, 1909. 
Neptune ............+-+ 20,28 Portsmouth. Building. 
Ditchesssesesces GUD Palmer's (Jarrow). oo 

Hercules .............. 20,250 Scotts (Greenock). * 

sabtivenee Ee | Portsmouth. Ordered. 


Armored OCruteers. 
Indefatigable.......... 18,000 Devonport. Building. 


“ 


Ordered. 


Cruisers. 

Boadicea ...... --- 8,350 Pembroke. Under trial. 

Tithssesss ccoe OED - Launched March 20, 1909. 
0 3,400 “ Building. 
Liverpool ......... «+» 4,800 Vickers. ™ 
thés cosceccees 4,800 Brown & Co. 7 
Gloucester ...... cecese 4,800 Beardmore. 
Newcastle... — 4,800 Armstrong. rm 
aa 4,800 Fairfield. 


The Superb, the fourth British Dreadnought completed, was commis 
sioned at Portsmouth on June 9 and joined the First Battle squadron of 
the Home fleet, under the command of Admiral Sir W. H. Mav. Like her 
sister ships, Bellerephon and Téméraire, she is of 18,600 tons displace ment 
and has a main battery of ten 12-inch, 45-caliber guns, arranged the same 
as in the original Dreadnought; her secondary battery is much more power- 
ful than the latter’s, consisting of sixteen 4-inch guns. She carries 80 
founds per gun for the 12-inch, has a complement of 850 men, and attained 
amaximum trial speed of 22.07 knots. The picture of the Bellerephon, 
which forms the frontispiece of this number of the Proceepincs, shows 
her general appearance 


R... Constructions Orders were placed early in May for two « f the 

tour attleships for which definite provision is made in the “ 1909 Esti- 

aa one with Palmer's Shipbuilding and Engineering Company at 

Ccw-on-Tyne, and the other with Scott’s Shipbuilding aid Engineering 

ire agrees These ships were both laid down in July and the 

pramer or their completion on or before July 1, 1911. They are to 
Ossus and Hercules 
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The other two ships of the definite four of this year’s Program are to be 
built at the government dockyards at Portsmouth and Devonport The 
Hercules class will be an improvement over the St. Vincent. Tt is und 
stood that each will carry ten Mark XI, 50-caliber, 12-inch guns. simile 
to those in all British Dreadnoughts beginning with the St Vincent class 
but that the arrangement of turrets will be different. Three of the fre 
turrets will be on the center line and the other two en echelon. so a % 
give a broadside fire of ten guns, instead of eight, as in the original Dread. 
nought, with the same number of guns and turrets. The Neptune will be 
launched in September to allow of the laying of the keel of the third ship 
at Portsmouth in November. The fourth is to be built at Devonport, and 
it is announced that this ship, instead of being a battleship, will be an 
armored cruiser of a design embodying a considerable advance in power 
and speed upon the /ndefatigable, now being constructed at that establish- 
ment, and to be launched in October, to enable the keel of the new vessel 
to be laid in November. In addition to these four vessels preparation wil 
be made for the building of four battleships, all by contract. The * prepa 
ration” will include not only the making of the plans and specifica 
but the ordering of gun-mountings and armor, while the contracts will als 
be arranged for the hull and the whole of the machinery. Thus the pre 
liminary work will ensure that the keels may be officially laid for all of the 
battleships at latest by the beginning of the financial year—namely, Apri 
tr, 1910. This date was fixed upon, according to the First Lord of th 
Admiralty, in order to ensure that the vessels may be ready for commis 
sion before April, I9QI2 








Tue “ Corossus” ANp “ Hercutes.”’—In the selection of names for th 
two Dreadnoughts, ordered to be built by contract, the Admiralty have broken 
away from the practice of the last four or five years by giving to one of the 
new vessels a name which has no association whatever with Nelson 
Colossus and Hercules are the new ship names, and though both have very 
good records, the last-named had no part in either of Nelson's victories 
nor did the Admiral, unless we ate mistaken, ever have any connection 
with a ship of the name. A Colossus, on the other hand, was at the batt 
of St. Vincent and at Trafalgar under the command of Captain J. N 
Morris, and the story is told that during the action a hen coop was shat- 
tered by a shot, whereupon a rooster flew on to Morris’ shoulder ant 
crowed lustily. The men were evidently delighted at the spectacle, for the 
gave the bird three cheers and went on with their grim work with redoubled 
energy. There is another yarn told about the Colossus in Lord Bridport’ 
victory off L’Orient in 1795. Her captain on this occasion was a Scott) 
man, and kept a kilted piper on board. When the battle began it is said 
that this piper, kilt and all, was ordered into the fore-topmast staysail net 
ting, where he skirled merrily during the three hours the ship was ® 
action. The Hercules’ record is considerably older than that of the 
Colossus, for in the British Museum list of “ Shippes sette forth and pai 
unto the charge of the Cittie of London, in anno 1588,” the largest of @ 
twenty-nine “shippes and barques” is so named. Blake, moreover, had 4 
Hercules with him in 1652, when he engaged Tromp’s fleet off the Nom 
a good record, but it has prob 


Foreland. The name is a good one, with n 
ably been selected rather for its classical association than because of #% 
Nelsonic connection irmy and Navy Gasett 


H. M. Destroyer “ Nupran.”—The torpedo-boat destroyer Neos 
which has just completed her official steam trials, is one of the last he 
33-knot destroyers given out to various builders last year -the others ve 
named Crusader, Zulu, Maori and Viking—and is the first to be completes 
Messrs. J. I. Thornycroft & Co., Limited, who built the vessel at Woolstet 


OOH 
. é, ; sir earlier 
Southampton, have repeated the success which characterized their ¢ 
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vessels of the type for the British and other navies. The Nubian is 280 
feet long, and has a beam of 26/2 feet he mean draft is 9 feet 4 inches, 
and the displacement about 1000 tons Che hull is built of high-grade 
steel galvanized throughout, and the structure is extensively stiffened with 
special transverse and longitudinal framing, in addition to the water-tight 
bulkheads which divide the hull into compartments. She has a raised fore 
castle, which, while providing accommodation for the seamen, improves 
the sea-going qualities of the vessel, enabling her to maintain high speed 
n “dirty” weather. The chart-house and bridge are built at the after 
end of the forecastle deck, and are at a considerable height above the 
water-level. The chief officers are provided with separate cabins, and 
there is, as usual, a large ward-room. The electric installation is very 
complete, and embraces, of course, a searchlight, with a wireless telegraphic 
installation. 

The armament com pris s two 4-inch breech-loading guns, and there are 
also on deck two 8-inch cores do-launching tubes. 

The machinery is of the Parsons — type, driving four shafts, eac', 
with one propeller, and the boilers are of the water-tube type fitted for oil 
fuel. 

The trials were of an exacting nature. The speed guaranteed was 33 
knots, the estimated power for this being 15,500 horse-power. The speed 
is the same as in the preceding vessels of the class, but the power is 1000 
horse-power greater, due to the increase in displacement, which is over 100 
tons when comparison is made with the Tartar, a very successful vessel, 
built by the firm.—Engineering 


Tue Freer at SpirHeAD.—On June 12 an opportunity was afforded the 
delegates of the Imperial Press Conference to be present at the inspection 
by the Lords of the Admiralty of the fleet at Spithead. The ships were 
anchored as follows 

Line A—The first battle squadron of the Home fleet, c ymposed of the 
battleships Dreadnought, Bellerophon, Superb, Téméraire, Lord Nelson, 
Agamemnon, Irresistible, Bulwark 

First cruiser squadron, composed of the armored cruisers Drake, /n- 
domitabl t, Inflexible, Invincible, Minotaur 

Protected cruisers /sis, D id ; and repair ship Cyclops 

Line B.—The second be ’ squadron of the Home fleet, composed of the 
oe “%, g Edward | ain Britannia, Hindustan, Dominion, Hibers 

vw Zealand, Commonwealth, Africa 

y tee cruiser squadron, composed of the armored cruisers Shannon 

Warrior, Defence, Cochrane. Nata 


Protected cruisers Juno bot; and repair ship Assistance 

Line C—The Atlantic fleet, composed of the battleships Prince of Wales 
Queen, Implacable, Albion, Albemarle, Formidable, Cornwallis, Russel 
Armored cruisers Good Hope, Duke of Edinburgh, Black Prince, Levia 
than, Donegal, Berx | 

Protected cruiser 4 gant 

Line D.—Third-class Topaze, 12 destroyers, Adventure (scout): third 
class cruiser Sapphire, Blake (dé pot ship), Blenheim (depot ship), third 
class cruiser Boadicea dispatch vessel Surprise, with the Hazard, Forth, 
Onaventure and Vulcan (submarine depot ships). The remaining 36 de 
stroyers were moored in three lines inshore of Line D, with a scout at the 
head of each line [Thirty-five submarines were moored in two lines in 


Stokes Bay 

é The total number of s! ips present was 144, manned, roughly, by 40,000 

ote aod men. The total number of guns mounted was: 12-inch, 144; 
2-inch, ; 75-inch, 42; 6-inch, 251; making a grand total of 637. The 
oa servegats displacen nt of the fleet was about 771,200 tons, of which 
1,450 tons was represented by the battleships ; 224,650 tons by the armored 

cruisers and another 42,500 by the other cruisers and scouts 























Ty pe. 


Dreadnought 
Le rd Nelson 


King Edward..... 


Dn ckh anes ans 


Invincible......... 


Minotaur 


ta tuts 


Duke of Edinburgh 
SS ccleuidinh abon 
ee ere 
DE ov awee oued 


The extent to which 
will be understood by comparing the number of ships now at sea fully 
manned, with the great assemblies at Spithead at the time of Queen Vic- 
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Battlesh Ips 


Guns. 


Ten 12-inch. 
Four 12-inch. 
Ten 9.2-inch. 
Four 12-inch. 
Four g.2-inch. 
Ten 6-inch. 
Four 12-inch. 
Twelve 6-inch. 
Four 12-inch. 
Twelve 6-inch. 
Four 12-inch. 
Twelve 6-inch. 


Armored Cruisers 


Eight 12-inch. 
Four 9.2-inch. 
Ten 7.5-inch. 
Six 9.2-inch. 
Four 7.5-inch. 
Six 9.2-inch. 
Ten 6-inch. 
Two 9.2-inch. 
Sixteen 6-inch. 
Four 7.5-inch. 
Six 6-inch. 
Fourteen 6-inch. 
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TYPES 
K nots. D lee 
Speed. isplacement 
21.8 | 17,900-18,600 
18.7 16,500 
18.5 16,350 
19.I 14,000 
18.0 15,000 
18.2 12,950 
y 
25.0 17,250 
23.5 14,000 
23.3 13,0600 
22.8 13,660 
24.1 14,100 
22.3 10,850 
23.0 9,400 
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ships, armored and protected cruisers, destroyers, torpedo boats and sub 
marines, are less than ten years old. In 1902, of the twenty-one battle 
ships assembled, eleven were between ten and twenty years old, and three 
were over twenty years old, while in 1897 six of the battleships were be 
tween ten and twenty and four over twenty years of age. The fleet taking 
part in the maneuvers was, therefore, not only the largest, but the young 
est, and, therefore, the most efficient in material which has ever been 
mobilized—United Service Gazette. 


The completion shortly of another batch of Tribal class destrovers will 
enable the authorities to have twelve of these boats in the first flotilla in 
the North Sea. Those at present in the flotilla number six, being four of 
the 1905-1906 program ‘and two—the Saracen and Amazon—of that of 
1906-1907. The Alfrida still remains to be commissioned of the former 
hatch, but by the time she is ready the third series, also numbering five 
boats, will be nearing completion. There will then be available for service 
q distinct flotilla of these craft, with a speed of 33 knots, obtained by tur- 
bine engines burning oil fuel. The boats of the two succeeding programs, 
numbering sixteen and twenty respectively, are being built to a different 
design from that of the 33-knot vessels, for they will burn coal instead of 
ail, with a speed of 27 instead of 33 knots, and for armament they will 
revert to the 12-pounder gun instead of the 4-inch, which is carried by the 
later Tribal class boats. It is a well-known fact that the two primary 
essentials in which these new boats will excel are sea-keeping capacity 
and more numerous guns, and from the details which have transpired it 
would almost seem that they will occupy to the 33-knot craft a position 
similar to that of the Dreadnought towards the [nvincible. By the com 
pletion of the six ocean-going destroyers the strength of the first destroyer 
flotilla will be materially increased, since in point of size three of the new 
vessels equal five of the “river” class boats which they will replace. There 
is, it is true, very little to choose between the gun-power of the two classes, 
but the speed—33 as against 25 knots—will certainly be a valuable asset. 
The “river” boats set free in the first flotilla will doubtless turn over to 
the second flotilla, which still contains twelve of the old 30-knotters in its 
twenty-four units, the remaining twelve being of the “river” type 
United Service Gazette. 


,_ The recommissioning on Tuesday last of the protected cruiser Topaze, 
late flagship of the first destroyer flotilla, as parent ship of the flotilla of 
destroyers with nucleus crews at Portsmouth, serves to draw attention to 
the changes now being made in the vessels attached to these flotillas 
changes which should tend materially to increase the state of efficiency 
and readiness for war in which the boats are maintained. Down to three 
months ago the nucleus crew flotillas at each of the three home ports had 
only one depot ship each, these being the Blake (Nore), the Hecla (Ports 
mouth) and the Leander (Devonport). In June the protected cruiser 
Diamond, which had just been recommissioned, was selected to take the 
place of the Blake, which was transferred to the second destroyer flotilla 
rm the North Sea, her sister, the Blenheim, being already the repair ship of 
the first flotilla. At the same time the Tyne and Aquarius, which, on the 
Blake joining the second flotilla, were no longer required there, became 
respectively depot ship and repair ship of the Nore flotilla, which has now 
three vessels discharging the respective duties of parent ship, depot ship 
and repair ship in place of one. Being nearest the center of strategic 
be the den _— the natural order of things that the Nore flotilla should 
Beadices wit oo by these changes. The completion, however, of the 
authorities = as relieved the Topaze in the first flotilla, enabled the 
tte de nd — this last-named vessel to the Portsmouth flotilla, 
to the PO se ged ecome parent ship instead of the Hecla, which reverts 
depot ship. In course of time the Bellona will no doubt 
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be selected to relieve the Sapphire, which can then be attached to the 
Devonport nucleus crew flotilla. The Diamond, Topaze and Sapphire = 
sisters of the Gem class, of which the fourth ship is the turbine cruiser 
Amethyst, now with the Dwarf on the southeast coast of America —Arm 
and Navy Gazette. — 


NAVAL QUESTIONS IN PARLIAMENT. 

THe “ NepruNE” AND “ INDEFATIGABLE.” —Mr. McKenna, replying to Mr 
Middlemore, said that, as at present arranged, the Neptune would be 
launched at the latter end of September and the /ndefatigable during the 
last week in October. It was expected that the further new ships will be 
laid down by the end of November on the same slips 


GERMAN “ DreapnouGuts.”—In reply to Mr. Middlemore, who asked 
whether the government could give the House authentic details as to dis. 
placement, speed and armament of the German Dreadnoughts to be com. 
missioned this autumn, Mr. McKenna stated that the details were under. 
stood to be: Displacement 18,200 tons; speed over 19 knots; armament 
twelve I!-inch guns, twelve §.9-inch guns, sixteen 3.4-inch guns. 


Tue “St. Vincent” Anp tHE “ CoL_tincwoop.”—Mr. McKenna, reply- 
ing to Mr. Middlemore, said that it was expected that the St. Vincent 
would be delayed in completion three months, and the Collingwood tw 
months. The cause of delay was the strike on the East Coast last year, 
which affected the completion of the machinery. The period in the con- 
tract was two years, and to this must be added the periods of delay. 


Docks For “ DreapnouGcuts.”—Mr. Middlemore asked how many docks 
there are in the British Empire, German Empire, France and the United 
States capable of holding a Dreadnought, i. ¢., having a length over all of 
500 feet, a width at entrance of at least 82 feet and a depth over the sill at 
ordinary spring tides of 27 feet 

Mr. McKenna replied: The number of docks actually capable of taking 
a Dreadnought is for the countries named as follows: Brtitsh Empire, 23; 
German Empire, 6; France, 5; United States, 5 


TuickNess or Armor Betts.—In reply to Mr. Ashley, the First Lord of 
the Admiralty stated that the St. Vincent, Collingwood and Vanguard 
would have a thinner armor belt amidships than the Dreadnought. It was 
obviously undesirable to say why they would have a thinner armor belt 
All the information the Admiralty thought it desirable to give was com 
tained in a return 


SHIPBUILDING ProGRAM FOR 1909-1910.—Mr. Lee asked whether the first 
two battleships in the 1909-1910 program had yet been laid down; if not, 
when it was anticipated that they would be laid down; and did the contract 
provide that these vessels should be completed by July, ror! 

Mr. McKenna said: One of the two battleships of the 1909-1910 pro 
gram was laid down on July 8. It is expected that the other will be laid 
down during the next ten days. The contracts provide that both these 
vessels shall be completed on or before July 1, 1911 


lHe Lost Susmartne C11.—Mr. Lee asked whether submarine Cit hae 
been in dockyard hands since May, 1908; and, if so, during what dates 

Mr. McKenna: Submarine C11 has been in dockyard hands on om 
occasion since May, 1908—namely, from November 9 to December 24 1 
at Portsmouth 

Mr. Lee asked whether advantage was taken of the period whent 
vessel was in dockyard hands, to fit the air-lock which would have beet 
available for the safety helmets when supplied? 

Mr. McKenna: I must inquire into that point 
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ApMAMENT OF THE Mine-Layers Lord Ellenborough called attention 
i tthe House of Lords to the armament of mine layers, such as the Thetis 
md the Iphigenia, which carried no guns, and to the fact that these ships 
moo considered to be torpedoed and sunk at the commencement of the 
recent maneuvers, and asked if, while not requiring the crews of mine- 
layers to compete against other vessels in prize firing, it would not be 
desirable to equip them with a light armament, such as I2-pounders, so as 
to put them in a somewhat better position than sheep in the presence of 
wolves, when in sight of an enemy's torpedo-vessels 

The Earl of Granard said that these vessels were of a new type, and 
were generally employ ed under convoy, so that it had been considered un 
necessary to arm them. The whole matter was under the consideration of 
the Admiralty, and if the noble lord would put a question at some future 
time an answer would be given. 


Gux-Mountincs.—Mr. Ashley asked the First Lord of the Admiralty 
how many firms in this country at the present moment possessed plants 
that could turn out gun-mountings for first-class battleships; and what 
were their names. 

Mr. McKenna replied: Three—namely, Sir W. G. Armstrong & Co., 
Vickers & Co. and the Coventry Ordnance Works. 


ApMAMENTS OF BaTTLEsSHIPS.—Mr. Ashley asked the First Lord of the 
Admiralty, what was the maximum annual output of this country at the 
present moment expressed in armaments of first-class battleships. — 

Mr. McKenna replied: It is not desirable to give this information, but 
steps have been taken to ensure that the output shall be sufficient to meet 
all possible requirements. 


SusMaRINE Lire-Savinc Hetmets.—Mr. A. Lee asked the First Lord of 
the Admiralty upon what date the submarine life-saving helmets, of which 
delivery would be completed in November, were ordered, how many had 
been ordered and supplied, and what was the cost of these helmets 

Mr. McKenna replied: The life-saving helmets of which delivery will 
be completed in November, 1909, were ordered on December 16, 1908. The 
number ordered was 605, of which 288 have been delivered to date. It is 
not desirable to state the cost of any particular portion of the equipment of 
His Majesty’s submarines 

Mr. Lee: Arising out of that reply, is the right honorable gentleman 
aware that he told us on May 2 last year that he would order these ap- 
pliances at the earliest possible moment? Why did he allow eights months 
to elapse ? 

Mr. McKenna: I think I have already explained to the honorable mem- 
ber that this was a new invention, and there was great difficulty in the 
supply. There has been no delay 
Mr. Lee: Was there not a delay of eight months from the time the 
night honorable gentleman said that he would give the order until he 
gave itr 
_Mr. McKenna: Long before the order was given there were negotia- 
fons with the Admiralty regarding these appliances. 

Mr. Lee asked how many of the submarines at present in commission 
had been fitted with the air traps or locks required in connection with the 
iie-aving helmets, how many vessels were in process of being fitted with 
ese air-traps, and what was the cost of one of these fittings, and the 
‘pproximate time required to install it. 

Mr. McKenna: The reply to the first part of the question is 27; to the 
second part, none at the present moment. In those boats in which the work 
has been ordered, but not yet done, it will be carried out on the first occa- 
sion that they are in dockyard hands. With regard to the third part of the 
question, the cost is about £200 per boat—the time 18 working days.— 
United Service Gasett. 
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New Docks.—It has been announced at Portsmouth that one of the twe 


floating docks for whicl rOVISIO $s made this vear’s “ Festi . 
g docks f uch provision was made in this year’s “ Estimate: 


will be stationed at that port The second dock will, it is understood. t 

: 4 : StOOd, be 
placed in the Medw ay Each of these docks will cost about £200,000 and 
have a lifting capacity of 35,000 tons. They will be able to take aye 


largest battleship yet designed, even if she is 


Army and Navy Gazette 


n a damaged condition— 


INSTRUCTION OF OFFICERS \ course of instruction in signals for far 
officers, captains and commanders will be held at Portsmouth from Sesten 
ber 6 to 25 \ war course for flag officers, captains, commanders at 
lieutenants will be held from October 5 
in navigation for captains and commanders will be given from September 
13 to October 8. Instruction in gunnery and torpedo for flag officers, cap 
tains and commanders will be given from September 27 to October 22 
the Excellent and Vernon, and for emergency officers during the sam 
period in the Excellent and Vivid. United Service Gazette 


to January 28 next. Instruction 


WHRELESS PevecraPHy.—The great advantage of a warship carrying 
wireless telegraphy, when in face of the enemy, was clearly demonstrated 
recently, when the Triumph, on the point of capture, did not surrender 


before she had contrived to send a message to her commander-in-chief 
several hundreds of miles away, disclosing the whereabouts of the hostil 
fleet, and giving such information as eventually brought the two fleets 
together for a general action. The Admiralty are to be commended for 
the way in which the British fleet has been outfitted with this useful ap 
paratus, and the care that is being taken in keeping it, as far as possible 
up to date. All the new ships are receiving an installation of the powerful 
Mark II wireless outfit, while all the older vessels are having their Mark! 
converted into a Mark I “ star” set, which is much more reliable and has 
an effective range exceeding the Mark I installation to an appreciable 
degree. There are no fewer than 160 of our warships fitted with wireles 
telegraphy at the present moment, and more are being added daily as th 
apparatus comes to hand from the manufacturers. Scores of British mer- 
chant vessels belonging to the large companies who run passenger liners, 
are likewise fitted with Marconi’s wireless, and every one of these will be 
a useful scout in time of war, when we shall want eyes and ears on all the 
seas.—United Service Gazette 


Mine Layers.—The Admiralty have given instructions for the 20-knot 


cruiser /ntrepid, built and equipped in 1889 at a cost of £183,989, to be 
fitted at Chatham dockyard at a cost of €17,578, for service as a mine layer 
on similar lines to her sister cruisers, Thetis, Latona, Iphigenia, Apollo and 


Andromache.—Page’s Weekly. 


| 

Fry1nc MACHINES For BritisH Mititary AND Navat Use.—When the | 
nation is spending money upon airships or aeroplanes it is necessary to dis | 
criminate between machines or dirigibles which will fly, and those whiet 7 
can be made available for the immediate purposes of war. Judged by the 
latter standard it must be admitted that the new arm of the service is ma | 


somewhat embryonic stage. It would no doubt be easy enough to follow 
the advice of the critic, whose arguments Mr. Haldane summed up the 
other day in the phrase “spend plenty of money and damn the differentia! 
calculus,” but a policy of reckless expenditure would do little to advance 
either the science of aviation or our national defences. We are glad to 
learn that the distinguished Advisory Committee on Aerial Navigation, 
under the presidency of Lord Rayleigh, is already full in harness, and that 
it will shortly issue a report. On that committee, as Mr. Haldane reminded 
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| the best scientific brains in the 


nave son O 


the House of Commons, w' 1e of 

world at work. The committee has he Id various meetings since it was 
appointed, and continuous wi rk has been going on in this direction at the 
National Physical Laboratory. Meetings have been held there, and also 
st Aldershot and the War Office. Although the committee’s first report 
was not available when the grants in connection with this matter were con- 
sidered, Mr. Haldane was able to outline the progress which has already 
been made and to make an interesting statement regarding the d 
which will be actually available for naval and military service at the end 
of the financial year.—Page's Weekly. 


} 


1 ' 11 
h dirioibies 
l LIT int i 


On August 2 the House of Commons went into Committee of Supply. 
and on the vote of £36,464, for grants in aid of scientific investigation and 
other grants. 

Mr. Haldane explained the progress that had been made in aviation for 
war purposes. Great strides, he said, were being made in the preparation 
of machines, but the difficulties that surround them were still so great that 
progress could only be made after exact and careful study, and by the 
adaptation of inventions, as they are brought forward, to the peculiar con 
ditions which must be fulfilled if effectiveness in war is to be secured 

Mr. Haldane continued: The Prime Minister and the First Lord of the 
Admiralty asked me to take in hand the general consideration of the prin 
ciples which underlie this vote, and the devising of machinery which should 
be called into existence, and I made up my mind that there could be no real 
progress unless we proceeded scientifically. Accordingly, the first thing we 
did was to ask the Committee of Imperial Defence to investigate this sub 
ject with their Technical Sub-Committee. The report was to the effect that 
the class of machines must be divided into three heads—rigid dirigibles, 
non-rigid dirigibles and aeroplanes. For naval purposes the rigid dirigible 
is probably the only instrument of the kind that is of real value. For the 
army, the rigid dirigible has certain disadvantages. Therefore I think we 
should proceed tentatively with the non-rigid dirigible as being the best for 
army purposes. The aeroplane may become available for army purposes, 
but at present it has certain defects, and-it must rise much higher before it 
can be a safe instrument for reconnoitring, and, of course, great strides will 
have to be made in the control of its flight 

To the navy has been assigned the duty of investigating and attempting 
to construct the rigid dirigible ship of the Zeppelin type. To the army has 
been assigned the duty of experimenting with the non-rigid dirigible ma 
chine of varying type, and also with aeroplanes. But the Committee of 
Defence reported that the non-rigid dirigible for army purposes is a long 
way further on than the aeroplane at the present time. Therefore we f 
ourselves under the obligation to give our first attention to the non-rigid 
dirigible. 
it seems to me vital that we should investigate the mass of scattered 
information available everywhere in a scientific and orderly fashion. For 
that purpose the Prime Minister constituted the Advisory Committee, under 
Lord Rayleigh’s presidency, on which we have some of the best scientific 
brains in the world at work, and continuous work has been going on in this 
direction at the National Physical Laboratory. The committee’s purpose is 
{0 scrutinize the inventions which are submitted to it, and to advise on 
special questions. It also has to conduct sy stematic experiments, and it has 
0 be turnished with the proper apparatus for that purpose 

he committee has been furnished with considerable scientific equipment, 
= “ fas entered into communication with the Aeronautical Society and 
me 44CTO League. The design of the committee is to afford assistance to 
private inventors wherever this can be properly done, because we feel that 
Progress in this matter will be not merely a government matter, but a 
national matter, 
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The committee is in very close relations both with the Admiralty ang 
the War Offic The Admiralty is concentrating, under Rear-Admira 
Bacon, on the building of a rigid dirigible of the very largest type, at least 
the size of the Zeppelin, and that is being built at Barrow-in-Furness by 
Messrs. Vickers " 

The War Office is reorganizing its factory at Aldershot. We are Separat: 
ing the instruction which is at present given to balloonists from construc. 
tion, and we are at present preparing for the construction of a very large 
shed to take in the largest size of dirigible 


to be in possession of two 
1! 


for experimental purposes, and on these we shall experiment de novo, We 
have a very efficient staff of engineers for the manipulation of these things 


As regards aeroplanes, we hope before long 


when once in existence. There is a great deal of knowledge of them # 
Aldershot. Colonel Capper has spent a considerable time abroad seeing al 
that could be learned, and the War Office has continued the experiments 
lo sum up the position. The Admiralty has in prospect one great dirigible 
and the War Office three. Besides that, we have our balloons, and we have 
a certain aeroplane with which we have been working, and we have the 
prospect of two new aeroplanes 

[he naval balloon will carry about twenty men and the army dirigible 
about eight or ten, so far as we can say just now. Last year we spent a very 
small sum, but this year the total was very much greater. The Admiralty is 
spending at least £35,000, and it may be necessary for them to come for 
more. The War Office is spending altogether on these things over £36,000 
There will be considerable expenditure on machines, and there is a shed 
building which will cost at least £6000. We are also spending £6000 o 
stores. Then there will be the expenditure on personnel, the expenditure on 
the envelope and minor heads of expenditure. Taking the £35,000 for the 
“Admiralty and the £37,000 for the War Office, with £6000 or £7000 for the 
Advisory Committee, the country will be spending about £78,000 this year 
on aeronautics for the purpose of defence. If you compare that with other 
countries we are not so badly off. Last year France spent £47,000 and 
Germany £133,000, of which £26,000 was expenditure on balloon battalions 

After an interesting debate the vote was agreed to without opposition— 
Umited Service Gazette. 


ApMIRALTY Surveys.—In his report for 1908 the hydrographer, Admiral 
Mostyn Field, states that 11 ships were engaged in surveys, in which were 
employed &4 officers, of whom 59 were surveying officers. A total of 38 
rocks and shoals dangerous to navigation were reported, and 26 previously 
reported dangers expunged from the charts \ length of 778 miles of 
coast-line was charted and 8581 square miles sounded over by the surveying 
vessels, while a number of plans and sketch surveys were received from 
ps of the fleet. Two vessels of the Royal Indian Marine 
1e Indian marine survey, 254 miles of coast-line having 


officers of other shi 
were engaged in tl 


been charted and 4458 miles sounded over. The publications included 67 
charts, and 24 plates were improved by the addition of 39 new plans. 
Corrections and additions were made to 490 plates, while 7680 corrections 


were made to the plates by the engraver, and 135,003 charts received minof 
corrections in manuscript. The number of charts printed amounted to 
434,9406.—Army and Navy Gazette. 


REPORT ON BERESFORDS CHARGES \ white paper has been issued com 
taining the report of the Sub-Committee on Imperial Deferice which was 
appointed to inquire into the statement of Admiral Lord Charles Beresford 
to Prime Minister Asquith to the effect that from the time he (Lord 
Charles) assumed command of the Channel fleet, in April, 1907, to the date 
of the letter the Admiralty arrangements for war were not adequate 1 
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insure the safety of the country. The general conclusion of the committee 
is as follows: 

“Tn the opinion of your committee, the investigation has shown that dur- 
ing the time in question no danger to th country resulted from the Ad- 
miralty’s arrangements for war, whether considered from the standpoint 
of the organization and distribution of the fleets, the number of ships or 
the preparation of war plans.” 

The members of the committee feel bound to add, the report continues, 
that arrangements which were quite defensible in themselves, though not 
ideally perfect, were in practice s¢ riously hampered through the absence of 
cordial relations between the board of the Admiralty and the commander 
in-chief of the Channel fleet 

“The Board of the Admiralty,” says the report, “do not appear to have 
taken Lord Charles sufficiently into their confidence as to the reasons for 
dispositions to which he took exception, and Lord Charles, on the other 
hand, appears to have failed to appreciate and carry out the spirit of the 
instructions of the board and to recognize their paramount authority 

“The committee,” the report says, “has been impressed with the differ 
mees of opinion among officers of high rank and professional attainments 
regarding important principles of naval strategy and tactics and look for 
ward with much confidence to further development of a naval war staff 
from which naval members of the board and flag officers and their staffs at 
sea may be expected to derive common benefit.” 

The supporters and opponents of Lord Charles find justification in the 
report, which in effect finds that there have been faults and misunderstand 
ings on both sides—New York Sun. 


The “ Punishment Return,” which was recently issued, shows that during 
the last ten years there has been no great difference, relatively to the num 
ber of men, in the number of offences, yet that recently, although many 
more men are afloat, the returns have not increased accordingly. It is also 
satisfactory to note that the number of minor offences decreases almost 
every year. In regard to the serious offences, those against superior 
authority still appear to bear a greater proportion to the whole than is 
easily explainable. There were eighty-seven charges of striking or attempt 
ing to strike superior officers, fourteen of wilful disobedience, seventeen of 
behaving with contempt to superior officers and eighteen of acts to the 
prejudice of good behavior and naval disciplin« Only last month we had 
another example of this kind of offence on board the Sutlej, the flagship of 
Rear-Admiral Cecil Burney. Some of the stokers were reported to have 
objected to additional duties placed upon them in connection with the 
maneuvers. Such outbreaks must be expected so long as the press en- 
courages the belief that any extra work entailed by the exigencies of the 
service is a hardship. When they occur they are due as a rule to one or 
two political seamen influencing their comrades, and the best thing to do in 


4 


ihe circumstance is to pick out these gentlemen and put them on the beach. 


Another class of offence against naval discipline is desertion, and it is 
satisfactory to learn that there are fewer offences of this character now 
than a few years ago. In answer to a question in Parliament, Mr. McKenna 
has stated that the number of desertions in 1902 was 1882, or 21 per thou 
sand among the men serving afloat, and 285, or 35 per thousand, among the 
marines ashore. Last year the number of desertions was 1660, or 16 per 
thousand, among the men serving afloat, and 43, or 6 per thousand, among 
the marines ashore. Another significant point is that the offences punish- 
a the ordinary law of the land, such as theft and embezzlement, are 
ta ew indeed relatively to the number of men employed, which speaks 
ree tor the general standard of conduct in the Navy.—Army and Navy 
Goerre, 
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TestinG A Torpepo-Boat Derence. By an Eyewitness —A most realistic 
test of the value ota boom for the defence of harbors against the attack of 
torpedo-craft has just been made by the British Admiralty. In 1904 the 
submarine mine fields which up to that date had been maintained at the 
entrance to the principal British naval ports were abolished, and at the 
same time the srennan torpedo—a weapon operated and directed from the 
shore by means of endless ste el wires—was also discarded. These changes 
were followed by the organization of submarine and torpedo flotillas for 
the local defence of the ports, and simultaneously a great deal of attention 
began to be paid to the question of boom defenc« 

The latest pattern in these obstructions adopted by the British Admiralty 
consists of a number—generally from 100 to 150—of balks of timber, each 
about ten feet long, tied together by four lines of strong steel hawsers. Ag 
intervals along its length, the boom is attached to pontoons which are them 
selves anchored to the bottom of the channel by heavy mooring chains 
Each balk of timber is about a foot square in section, and is studded witha 
number of stout, curved steel spikes, four projecting from either end, and 
others being placed along the length of the balk at intervals of about thres 
feet. The object of these spikes is to prevent the “ jumping” of the boom= 
an incident which has occurred more than once in maneuvers. It is achieved 
by all moveable weights—including the crew—being taken aft, thus lifting 
the bow of the vessels well out of water. Then, running at the boom at 
full speed, the nose would be pushed well over the edge of the boom, and 
the impetus of the vessel and the sudden rushing of the men forward again 
would in most cases prove sufficient to carry the ship safely across. A few 
years ago, however, a British torpedo-vessel broke her back while trying 
jump a boom 

It was, of course, well understood that any vessel larger than a destroyer 
could easily break any boom yet devised. The British Admiralty, however, 
after much discussion came to the conclusion that the only vessels likely 
to penetrate the outer line of British port defences were destroyers and 
torpedo-boats (including, of course, submarines), and it was, therefore 
decided to put to a practical test the problem whether a vessel of one of 
these types could burst through a boom of the latest pattern. 

A section of a boom of the latest design was, therefore, erected across a 
small creek in the upper reaches of Portsmouth harbor. In addition to the 
spikes already described, the boom was furnished with a 3-inch wit 
hawser stretched about three feet above the balks, with the object of shear 
ing the masts and funnels from any destroyer which might have tt 
audacity to charge the boom, and to force it down on to the steel spikes 
Five feet below the surface there was another hawser, designed to impede= 
the progress of the ship and to foul its propellers 

The attack was intrusted to the torpedo-boat destroyer Ferret, an oF 
solescent vessel of 280 tons, launched in 1893. Her engines are of #0 
horse-power, the designated speed being 27 knots. For the purpose of the 
test she was strengthened by means of steel plates fixed to either side of 
the bow, but this was only done to give her a greater resemblance to i 
latest vessels of the destroyer class Nominally her crew consisted of 
seventy men, but for the purpose of the trials a volunteer crew of ten wa 
selected, Lieutenant J. C. Hodgson being in command and Artificer En- 
gineer J. Hawkesworth in charge of the engines. Before starting, the 
whole of the crew were directed to come on deck as soon as the vessel ge 
within one hundred yards of the boom and to be ready to jump overboard, 
while a large number of tugs and launches were in the vicinity to pick up 
the expected pieces. These facts alone are sufficient evidence that the 
Admiralty officials did not expect the Ferret to get through, at any fale 
without considerable damage to herself 

Of the trial itself there is little to sa It took place at five o'clock in 
the morning of July 28. The Ferret left Portsmouth harbor, and, turning 
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round, steamed toward the boom at about fifteen knots. The lieutenant 


nd quartermaster stood on the bridge and at the wheel respectively, and 
steered a course direct for the center of the obstruction. When a hundred 


vards distant steam was shut off [he surrounding pinnaces and tugs 
closed in, the Ferret caught the boom between two balks—and went through 
“ as easily as if it had been packthread. No shock whatever was felt on 
hoard, and everyone—engine-room staff and stokers included—remained at 


their posts, and were, in f ict, unaware of the fact that the obstruction had 
heen cleared. A glass of water left standing on the ward-room table was 
not even spilled. 

The hawsers were cleanly cut, and the two halves of the boom swung 
round with the tide toward the shore 


The Ferret could easily have proceeded into the dockyard under her 
own steam, but two tugs took charge of her, and later in the day she was 
docked. An examination showed that she was quite undamaged Che 


hawsers had made a dent in her bows, but no plates were started, and 
she was making no water. It is not believed that she was strained in the 
slightest degree, but this will not be definitely known until a thorough 
| 


examination has been 


[he experience was practically a repetition of what occurred in 1885, 
when the torpedo-ram Polyphemus charged and broke a strong boom at 
Berehaven in Ireland. In that case, however, the attacking vessel was a 


craft of over 2000 tons, and the boom was not so scientifically constructed 
as that tested at Portsmoutl 

It is understood that the Admiralty intend to carry out a series of tests, 
with the object of discovering a really efficient obstruction for harbor 
mouths. It is suggested t a series of wire entanglements, placed one 
behind the other, will ne> tried. As was to be expected, the result o 
the Portsmouth trial has already led to a demand for the reinstallment of 
the submarine mine defences of British harbors.—Scientific American 





The fact that the destroyer Ferret succeeded in breaking through a sec 


tion of boom defence, representing the kind of obstruction at present placed 
at the mouths of such harbors as Portsmouth and Sheerness, is sufficiently 
alarming to cause the Admiralty some anxiety as to the suitability of this 
description of harbor defence. It is true that the boat was specially pre 
pared for the purpose of attacking the boom, and her bows so fitted and 
strengthened with steel plates as to enable her to “ jump” the hawsers and 
timbers without getting r upper w rks entangled; but the fact that she 
got through without serious damage is a matter for hard thinking. It has 


been argued that as the boat was specially prepared there is little danger 
of hostile boats being similarly fitted to attack, as they would have to cross 


a large area of open ter, i low rate of speed, before being in a posi- 
tion to deliver their charges. But this argument is anything but convincing 
when it is remembered that the efficient German destroyers are moored at 
rendezvous less than 150 miles from our coasts, and that a couple of them 
could easily be fitted to tackle the obstruction and make room for the re 


m 
I 


mainder of their flotilla, if tl ey escaped notice by our own fleet for only a 





few hours, as twentv knots w uld he attainable even by vess« ls whose bows 
were hampered with 

now backed by mobile subm the effectiveness of these latter as 
patrols was demonstrated during this year’s naval maneuvers along our 
eastern coasts; so that our 


that 





ing” fittings. Happily our boom defences are 
1 





ics, ale 


“or om defences have not become obsolescent and 
eit our harbors without adequate protection.—United Service Gaszett 

{HE Manevuvers.—It would be altogether speculative and illusory to 
attempt to draw any conclusion from maneuvers the special object and 


tules of which have not been revealed and will in all probability be kept a 
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secret. The main facts, however, cannot be hidden, and have an interest 


of their own apart from any occult meaning which may attach to them 
The 370 odd vessels were divided into four groups—a red force. consisting 
of four divisions of the Home fleet; a blue force, consisting of the Medi. 
terranean and Atlantic fleets; a white force of four battleships (which 
counted, it is said, as eight), under Rear-Admiral Jerram; and a squadron 
‘f observation of four cruisers, with three attached flotillas of torpedo- 
craft and submarines The red force was in two divisions, one at Bantry 
Bay, with a subdivision at Galway, and the other at Scapa Flow. The 
blue force was at Oban, with a subdivision at Lough Swilly. The white 
fleet was in the Firth of Forth. Blue and white were allies, and it was 
their purpose to join hands. The shortest distance between them was that 
round the north of Scotland, but as it was apparently made a rule that if 
this route was chosen the passage must be made by the Pentland Firth, the 
large force of red destroyers thereabouts practically closed this way. The 
longer route through the English Channel was indicated as the more praeti- 
cable, if not the only possible way As a matter of fact, this route was 
chosen 

Although war was only declared on Thursday, Tuly 1, by a wireless mes- 
sage, communicated from the Admiralty simultaneously to all the fleets, 
yet for some time before this date there must have been a period of what 
might be called strained relations. At all events, long before July 1 the 
newspapers began to report vessels proceeding presumably to certain 
stations where they could watch the possible movements of the enemy 
Thus it was said that cruisers had been seen off the Scilly Islands, and also 
off Cape Wrath, while some torpedo-craft were even reported to have been 
in action. It was, however, on Thursday that all the battleship squadrons 
were reported to have !eft port, and apparently the blue and white forces 
at once made for some pre-arranged rendezvous in the Atlantic. The red 
force seems to have tried to cut off the blue force as it made its way south- 
ward from Oban to meet its ally. There seems to have been some fighting 
between the red and blue forces on Thursday and Friday, because of the 
vessels which returned to port put out of action. One report stated that 
the blues escaped under cover of a heavy fog. The next sign came from 
Devonport, where some red cruisers put in out of action and explained 
that they had been captured by the white fleet off Ushant. They had also 
been in a fog. It must be assumed that either the flotilla at Dover was 
supposed to be friendly, or that it was outside the maneuver area, since tt 
made no attempt to stop or report the movements of the white fleet. All 
that the reds could hope for—failing their interception of the blue fleet, 
was to get early intelligence from the scouts of the movements of th 
white fleet, and perhaps some indication of the whereabouts of the ret 
dezvous. This seems to have been done, and there should be some inter- 
esting lessons from the cruiser work. Red, however, was unable to pre- 
vent the junction of the blue and white forces on Saturday night. 

At daybreak on Sunday the red cruisers were able to report the where: 
abouts of the enemy and the direction in which he was proceeding, so that 
very shortly afterwards the main body of the reds was in touch with the 
enemy. The battle which subsequently took place is said in some reports 
to have begun at seven o'clock, in others somewhat later. Both forces must 
have lost some vessels in the previous fighting, but red seems to have 
brought into action 22 battleships and 17 armored cruisers, whereas the 
allies had only 14 battleships, or 18 if the whites counted double, and 8 
rmored cruisers. The armored ships on either side thus stood at 39 to 
but as we do not know the rules it is impossible to say whether this propo 
tion was sufficient to ensure a victory. The observation squadron, with mS 
attached flotillas of small craft, appears to have been given a special roe 
quite unconnected with the strategical problem the other fleets were work: 
ing out. The headquarters of the three flotillas were at Cromarty, 
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Humber and Dover, and they patrolled the coast, keeping in touch by wire 
less with the cruiser squadron. It may be assumed that this was a sop to 
the panic-mongers, who, if the east coast had been left unguarded, with all 
the other vessels in the Atlantic, might have raised an outcry. As it was, 
no part of the coast from Invergordon to Dover was left at any time with- 
out a force patrolling the waters in its vicinity—Army and Navy Gazette 


The naval maneuvers, which began on Wednesday, June 29, came to an 
unexpected conclusion with the junction of the blue and white fleets. The 
presumption was that there had been a period of strained relations between 
two countries, of which Great Britain was one. Three fleets had taken up 
strategic positions with a view to eventualities, the red fleet being divided 
between Berehaven and the Orkneys, while the enemy was represented by 
the white fleet, in the North Sea, and by the blue fleet, at Oban, on the 
west coast of Scotland. The object was to prevent the blue fleet being re- 
inforced by the white fleet, which could move only by the Pentland Firth or 
the Straits of Dover. Owing to the smoothness with which the arrange- 
ments were carried out for mobilizing the sections of the fleet which are 
kept on a peace footing, the maneuvers attracted little attention, and even 
in naval ports the minimum of commotion and inconvenience was occa- 
sioned, although 350 ships of various types were at sea fully manned, and 
stored in readiness for the approaching operations. Never before had 
there been so large a number of men-of-war simultaneously under war 
training. The Admiralty desired not only to submit the mobilization ar- 
rangements to the severest test feasible under peace conditions, but to 
enable as many officers and men as possible to profit by the sea training. 

A signal was made to the Lough Swilly fleet on Sunday evening of the 
conclusion of the naval maneuvers, the blue and white fleets having suc- 
ceeded in effecting a junction. This was accomplished by a neat ruse. The 
cruisers of the white fleet left Oban on Thursday night with the object of 
drawing the red fleet after them, and thus enabling the white battleship 
division to escape. The ruse succeeded, but proved a costly one, for four 
of the six cruisers were captured and put out of action. The Venus went 
to Swilly, the other three going to Sheerness or Oban. Against these 
losses, however, the white and blue allies “captured” two scouts of the 
ted fleet, which were brought to Lough Swilly.—United Service Gazette. 


Coast Patro: py Torpepo-Crar1 Ithough this year’s naval maneuvers 
closed somewhat abruptly, so far as the larger fleets were concerned, much 
good work was accomplished and some valuable experience gained by the 
small fry, along the eastern and northeastern coasts. For the first time a 
continuous patrol of torpedo-craft, extending from Dover to Dundee, was 
established, with its selected bases used as headquarters, and the parent 
ships, minelayers and all other fleet auxiliaries at their allotted positions 
This patrol absorbed a large number of surface and submarine boats. and 
in places the line was somewhat attenuated, showing that a large building 
Program is still an annual necessity in this kind of craft; but as a first trial 
of such a large scheme the result must be considered generally satisfactory. 
The weakest point was discovered to be at Dover, where the white fleet 
forced a passage in spite of the line of submarines and destroyers stretched 
across the Straits. The fog, however, was on the side of Rear-Admiral 
Jerram and his big ships, and the gauntlet was run well over on the French 
coast. This experience will probably result in a more effective plan of 
patrol across this narrow strip of water on future occasions of this sort; 
and it 1s well that the possibilities have been discovered in mimic warfare 
by a British fleet. On the other hand, the small craft “bagged” some of 
the ships belonging to an observation squadron higher up the coast, so 
honors are easy.— United Service Gazette. 
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ITALY. 
VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks, 
Battleships. 
0 ee 12,425 Gov't Yard, Spezia. U nder trial, 
Napoli atin abet 6a0eons 12,425 = aa Naples. a “ 
Dante-Alighieri ...... 20,000 - - Castellamare. Building, 
Léonardo da Vinci.... 20,000 oe ee Spezia. “ 
Michel-Angelo-Buo 
BOPOSEE cccccs cece 20,000 Odero. Ordered. 

Galileo-Galilei...... 20,000 Orlando. ™ 

Armored Cruisers. 
San Giorgio............ 9,800 Gov't Yard, Castellamare. Launched July 27, im 
San Marco .........00 9.800 = Me ” Dec, 22, 1908, 
PRN 5065 6566 6s 040s c5euce 9,800 Orlando Works. Under trial. 
Amalfi ......... — . 9,800 Odero Works. - . 
7D sttnende bedeedindssae ~ Ge Leghorn. Building. 


The Popolo Romano gives an abstract from the report of Signor Arlotta 
of the passages relating to naval construction in 1909-1910, from which we 
take certain facts. For the maintenance and repair of existing ships an 
increase of £75,000 is to be voted, and for the purchase of materials for 
new vessels an increase in round figures of £2,000,000. The first of these 
increases include charges for installing wireless telegraphy equipment in 
certain of the ships, concerning which the Popolo remarks that the want 
of this equipment had much to do with some of the deplorable circum- 
stances that followed the earthquake of Messina and in Calabria. The 
principal work of the year will be the completion of the armored cruiser 
San Marco; the continuation of the battleship A, and the beginning of B 
these being the Dante Alighiert and Léonardo da Vinci; the continuation 
of the scout S, and provision of or work upon certain subsidiary vessels, 
t specified, gunboats for the lakes, 


including submarines to a number 1 
etc.—Army and Navy Gasette 

The Moniteur de la Flotte and Le Yacht are responsible for the state 
ment that all four of the projected 20,000-ton battleships have now been 
ordered The Dante-Alighieri was begun at Castellamare in June; the 
Léonardo da Vinci is to be begun at Spezia at once, and the Michel Angel 
and Galileo-Galilei have been ordered from the Odero and Orlando firms, 
respectively. It is hoped to launch all four of these ships in 1910 and to 
complete them in 1911. Their main batteries are given by different author- 


ties as ten 12-inch and as eight 14-inch guns. 


) 
! 


JAPAN. 


VESSELS BUILDING. 


Name, Displacement. Where Building. Remarks. 
Battleships. 
es : 19,200 Yokosuka. Launched Nov. 15, 1% 
Aki. 19,800 Kure. ” Apr. 16, 1%. 
Kawachi - 20,800 * Building. 
Settsu ..... paeeeeenen 20,800 Yokosuka. 60 
Armored Cruisers. 
I adic ninadceien 14,600 Kure. Under trial. 
HE UFAMRR. 0010 ccccccese 14,600 Yokosuka. Launched Oct. 21,1. 
Protected Cruisers. 
1 subd ceeseseses 5,000 Kure. Ordered. 
2 5,000 Nagasaki. - 


5.000 Kobe. 
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New Constructions.—The Fiji Shimpo gives the following details of the 
new Japanese battleships Kawachi and Settsu, the first of which was laid 
down at Kure, on January 18, and the second at Yokosuka on April 1 
Their displacement will be 20,800 tons, the dimensions being: length 480 
feet: beam 84 feet; mean draft, 28 feet. Turbine engines of the C urtis 
type are designed to develop 26,500 horse-power and to give a speed of 
20.5 knots. The Japanese journal gives the armament as ten 12-inch, ten 
éinch and twelve 4.7-inch, with five torpedo-tubes. The Dilke Return, 
however, credits them with twelve 12-inch (the rest of the armament being 
the same), and the First Lord did not quarrel with this when given an 
opportunity in the House of Commons All foreign designs appear to have 
a diminishing tendency—Fighting Ships for last year gave these ships four- 
teen 12-inch, the two extreme turrets carrying three guns apiece 

The 25-knot Umikazse, laid down in 1907, and described in the Naval 
Annual for this year as “ said to be building in Japan,” has passed success- 
fully through her trials. She has a displacement of 1150 tons, and was 
built at the new vard at Maizuru (Tango), which is likely to come into 
prominence as a destroyer yard. Turbine engines of 20,500 horse-power are 
fitted, and the armament consists of two 4-inch, five 12-pounder and three 
torpedo-tubes. The battleships Aki and Satsuma are not yet completed, 
and it is estimated that the former will have been under construction six 
years before she is ready. In these vessels the secondary armament has 
diminished from twelve to ten 10-inch.—United Service Magazine. 


Two cruisers with a displacement of 5000 tons each, which were recently 
commenced at Nagasaki and Kobé, are the first of a series of four similar 
vessels which Japan proposes to build. The first of the two now com- 
menced is to have Parsons turbines, while the second is to be fitted with 
Curtis turbines. The two cruisers are to be completed by ro12. It had 
been originally proposed that all new ironclads built for Japan should have 
Curtis turbines; but owing to the great success of the Parsons turbine in 
other navies, the Japanese government has decided to adopt them experi- 
mentally.—Engineering. 


The Government made its first departure from its recently adopted 
programme of naval curtailment August 28 when it announced that three 
new cruisers will be constructed for the Japanese Navy. Each will be of 
5000 tons and the Curtis turbine will be used. The keels of the new 
hghting ships will be laid at Kure, Nagasaki and Kobe—New York Sun. 





The Japanese armored cruiser /buki, equipped with Curtis marine re- 
versible turbines built by the Fore River Shipbuilding Company, of 
Quincy, Mass., and shipped to Japan last year, has just completed a most 
satisfactory trial. During the past few days several cablegrams have been 
received from the representative of the company in Japan giving the re- 
sults of the official contract acceptance trials of this vessel. Three trials 
Were conducted, one under cruising conditions at two-fifths power, one at 
the rated full power guaranteed and one at overload conditions at maxi- 
mum power. The rated full power of these turbines was guaranteed to be 
21,600 brake horse-power and the steam consumption not more than 15 
pounds of steam per brake horse-power per hour. On the trial at this 
power the steam consumption was 14.1 pounds. On the two-fifths power 
trial the steam consumption was 16.75 pounds, whereas the guarantee was 
17 pounds. On the maximum full power trial over 27,000 horse-power was 
developed, and the steam consut iption was 13.88 pounds. From Kure, July 
%, 1909, Mr. J. F. Paige, contract engineer for the Fore River Company, 
cabled, saying: “ Two-fifths trial successful; average speed 16.945 knots 
poe; brake horse-power 10,077; revolutions per minute, 189; water 

1, 4-4; water rate officially corrected to contract steam conditions and 


200 R. P. M.. 16 


- M., 10.75; trial of machinery is very satisfactory.” August 10 he 
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cabled: “Trial trip successful; average speed, 20 knots per hour: brake 
horse-power, 21,000; available energy, 329 B.T.U.: water rate, 14.1% 
revolutions, 235; will be ready to leave August 27.” And on August 1: 
“ Final trial trip successful ; average speed, 21 knots per hour; brake hee 
power, 27,142; steam pressure, 240 pounds per square inch: available 
energy, 336; revolutions, 250; water rate, 15.03; water rate officially cor- 
rected, 13.88; trial of machinery is very satisfactory.” The maximum guar. 
anteed horse-power was 21,600, and the last trial was made with the 
overload nozzles provided to obtain the large overload capacity, The guar- 
antees of steam consumption were made on the basis of 250 pounds pres- 
sure in the steam chest and 28-inch vacuum, and the water rates obtained 
on trial were to be corrected from actual steam conditions to correspond 
to these. The Fore River Company are also in receipt of the following 
congratulatory cablegram from the Kawasaki dockyard, who hold th 
rights of the Curtis marine turbines for Japan: “ Kobe, August 13, 1009 
Sincere congratulations; /buki great success (Signed) Kawasaki dock. 
yard.”—Army and Navy Journal 


RUSSIA 
VESSELS BUILDING 
Name. Displacement. Where Building. Remarks, 
Battleships. 

Emperor Paul I........... 16,900 St. Petersburg. Launched Sept. 7, 1, 
Andrei Pervozvannui..... 16,900 ” “ Oct. 0, 16. 
SPIED cddcnncssece eo0s cscs 12,500 Nicolaiev. “ Oct. 1908. 
[van Zlatoust ............. 12,500 Sevastopol. = May 13, 19% 
OTR cc cccccccccccects. sovves St. Petersburg (Baltic Wks.). Building. 
POCTOPAVIOVE 2..00cccccee eevee: “ ss “ 
PU cintaideanes voce cccese secece - (Admiralty Yd.). “ 
Gangoot.......... sevecee oo ‘eecees » = ee ” 

Armored Oruisers. 
Bayan.........++.- ieccens. Oe St. Petersburg. Launched Aug. 15, IM. 
DR caksdvecueietecsssee “RAED as “ Nov. 10, 19%. 

Protected Cruiser. 
Ce .cc008s cece se uo. ee Sevastopol. Building. 


Russia at last has made a start with the nucleus of her future navy. Sit 
nificantly enough, the keels of four Dreadnoughts were laid down sims: 
taneously on the day before the German Emperor exchanged courtesié 
with the Czar in the waters of Finland (June 16) 

Two of these Dreadnoughts, to be named the Sevastopol and the Petre 
pavlovsk, were laid down at the Baltic works, and the other two, the Gar 
goot and the Poltava, at the New Admiralty dockyard on the opposite sit 
of the Neva. Their length will be s90 feet; their width 93% feet;* their 
draft 27 feet. The horse-power will be 42,000 and they will have ao 
capacity of 3000 tons. . 

They will have modified Yarrow tubular boilers, Parsons turbines and 
four screws. The Baltic works will supply the machinery for two of ti 
vessels and the adjoining Franco-Russian works that for the other two. 

The ships will carry twelve 12-inch and sixteen 4.7-inch guns. The tt 
rets will be placed four amidships, one in the bow and one in the stem 
The ships will have four submerged torpedo-tubes. The deck side armot 
will be supplied by the government works and the hulls will be mad 
partly of soft Siemens-Martin steel and partly of specially hardened § 

In general design the ships follow the Brazilian Minas Geraes Wt 
Their construction has long been delayed owing to the necessity for 1 

dl 





* According to Le Yacht the beam is only 87 feet, which is more probable 
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organizing the Admiralty, and while this was being done the Duma twice 


refused the requisite credits | 

The materials to be employed will be throughout Russian, but the de- 
signs and the supervision are in the hands of John Brown & Co., of ( lyde 
hank and Sheffield. When the vessels will be completed is doubtful 

At the laying down ceremony, which was largely of a religious nature. 
Admiral Gregorovitch made a stirring speech to the assembled dockyard 
staffs. He said that he was sure they would work hard to re-establish 
Russia's sea power. There would be plenty for them to do The men 
cheered his words loudly | 
No other nation except Russia has ever di liberatels revived the names of 
ships that failed in battle. Of the original bearers of the names of the four 
new ships the Petropavlovsk was blown up on a mine field; the Poltava 
was surrendered; the Sevastopol was sunk to avoid surrender: and the 
Gangoot anticipated Tsushima by sinking herself at target practice.—New 


York Sun. 


The English and French service papers confirm the foregoing statement 
that the main battery of the Russian Dreadnoughts consists of twelve 12 
inch guns in six 2-gun turrets, arranged two on each side and one at each 
end. on the middle line, thus giving a broadside fire of only 8 guns 


The loss of the Russian submarine Kambala, with two officers and eigh- 
teen men, during maneuvers in the Black Sea, is one of those deplorable 
disasters to which all seamen are subject, and more especially, perhaps, 
those who devote themselves to the submarine service. According to the 
accounts that have been received, the submarine was engaged in maneuvers 
with the fleet, and was heading in the awash position for one of the battle 
smps when she was rammed by the Rostislav, which was in the wake of 
the flagship Panteleimon, and, as the divers have reported, was cut in two. 
Th disaster is said to have been due to some misunderstanding of an order, 
which caused the ill-fated boat to cross the course of the ship which ran 
her down. Lieutenant Akvilonoff, in command, was saved, but Captain 
Bielkin, commanding the submarine flotilla, who was below, was lost, with 
another officer and eighteen men.—Army and Navy Gasette. 


UNITED STATES 


VESSELS BUILDING. 


N : Speed . % of % of 

No. Name. ton Where Building. Completion Completion 
Battleships. - July 1. Aug. 1. 

% South Carolina........... 18.5 Wm. Cramp & Sons. 94.6 96.5 

% Michigan ................. 18.6 New York Shipbl'g Co. 98.3 99.4 

% Delaware................. 2] Newport News. 86.9 91.8 

% North Dakota............ 2) Fore River. 87.7 90.3 

ee 20, Navy Yard, New York. 19.9 24.8 

3 Utah..... treeeeeresesecee 20%, New York Shipbi'g Co. 26.8 33.2 


Bins ror New Batriesuirs.—The bids for the two new battleships, Nos 
32 and 33, or, as they are to be known, the Arkansas and the Wyoming, 
were opened August 18, with the result that the Cramps and the New York 
Shipbuilding Company are supposed to have made the successful bids. The 
hin’ put in two bids that were lower than any others, but as but one 
wlip Can go to any one firm, the next low bid, that of the New York Ship 
building Company, is likely to be the one that will be accepted. These bids 
are under Class 1, where all bid on the same specifications, which call for 
a and Wilcox boil rs and Parsons turbines. The other bids, in 
the fee was made for the adoption of Curtis turbines and with 
sid partment's selection of power, are practically out of the final con- 
wtration, as the lowest bids appeared in those made under Class t. 
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The Zo on which mee a ships are to be built call for 545 feet length 
Q3 Tteet beam, 25 teet 6 inches draft, 20,000 tons displaceme " 
soem 20% knots speed, with 3000 tons coal es ‘aaa eae 
twelve 12-inch rifles, twenty-one 5-inch rifles, two torpedo-tubes The 
armor is 11-inch on belt and barbettes and on sides 8-inch, and the ships 
are to carry a complement of 1100 officers and men All the 12-inch guns 
are to be carried in turrets set on the median line of the ship. Two of the 
turrets will be set forward on the forecastl deck, which will have twenty. 
eight feet freeboard, and the guns in the first turret will be thirty-four feet 
above the water, and those of the second turret about forty feet. Aft of 
the second turret will be the conning-tower, and then will come the fore 
fire-control tower or woven wire mast, with searchlight towers carried on 
it. Next will come the forward stack, on each side of which will be two 
small open rod towers with strong searchlights. Then comes the main 
fire-control tower and the after stack and another open tower with search. 
light. The two woven wire towers are 120 feet high and about forty feet 
apart. The four remaining turrets are aft of the main stack, the third tur 
ret having its guns thirty-two feet above water; those in the other turrets 
are about twenty-five above the water. 

The guns will be the new 5o0-caliber typ¢« All twelve can be swung in 
broadside fire over a wide arc, and four can be fired dead ahead and fou 
ilso dead astern. It was by the decision of the Department that Parsons 
turbines were designated for use. The fact is recognized that it is impos 
sible to determine within any reasonable time whether the Curtis turbine 
has a superiority over the Parsons type. There is some expectation that the 
trials of the Salem may develop some surprises as to the efficiency of the 
Curtis turbine, but this will not be decided for many months to come, ané 
meantime the new ships must be laid down and built. And even then th 


1 


possible superiority of the Curtis turbine is speculative at this time I 








was, therefore, thought wiser, in view of all consideration, to decide on th 
Parsons turbine.—Army and Navy Journal 
PRIZES FOR ENGINEERS OF NAvy.—The Secretary of the Navy has issued 


a general order establishing the conditions for nrize money competition in 
engineering. The competition will be under the direction of the Bureau a 
Navigation, through the office of target practice inspection. The order, in 
part, follows: 

“The Department has determined to establish yearly competitive steam 
ing contests between battleships. armored cruisers, torpedo-boat destroyers 
and torpedo-boats. The rules for competitive steaming are laid down ® 
insure fair competition, and must be rigidly adhered to as the first rey 
uisite of any successful competition 

“In order that progress may be made in this branch of training afloatt 
is directed that at the end of each yearly competition each commanding 
officer and senior engineer officer will submit a report setting forth ay 
methods adopted to increase economy that they may deem worthy of note 
and also any suggestions looking to the improvement of the rules as lai 


I 


down. It is strictly forbidden to endeavor to save coal by restricting the 
use of power necessary for the proper training of the personnel, the genen 
health of the crew and efficiency of the ship ill 

“The standards for the different classes of vessels have been establishes 


from experience gained in the past and from data obtained from past per 
formances of the battleships and armored cruisers; and while certam ships 
may be favored in some instances every effort will be exerted by the De- 
partment to adopt such measures in improving the machinery as are demon 
strated to be necessary in order to even conditions. 

“The winning vessels will receive suitable trophies, which will be ' 
for the following year in some conspicuous place, and the name of the ves 
sel, with the year she won it, will be inscribed on each trophy. The com 
manding officer and engineer officers of the winning vessels will receivt 
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: y letters from the Department, copies of which will be filed 
ee cesords Money prizes will be given to the men of the engineer’s 
ran of the winning vessels, as set forth below, but no man not actively 
engaged on his station in the engineer department during one of the full 
power trials will be entitled to prize money. Shares are assigned to men 
of different rating, as follows: , : : 

“Chief petty officers, $15; petty officers, st class, $10; petty officers, 2d 
or 3 class, $8; firemen, rst class, $7; firemen, 2d class, $6, and coal passers, 
$s, These prizes are to be paid in the same manner as gunnery prizes and 
are to be exempted from checkage by sentence of a summary court-martial. 
The rules and instructions governing the competitions will be issued by the 
Department from time to time, and will be considered confidential. 


Wortp’s Larcest Dry Docx.—Contracts for what is destined to be the 
largest dry dock in the world were awarded by the Navy Department on 
June 15, when Secretary Meyer accepted the bid of the San Francisco 
Bridge Company, for the construction of the dry dock at Pearl Harbor, 
Hawaii. The masonry and cement part of the big structure is to cost 
$1,760,000, and the fininshing work necessary to complete it will run the 
cost even higher. 

When it is ready for the reception of vessels, the dock will accommodate 
the largest of the battleships and have room to spare. It will be able to 
take in a complete flotilla of torpedo-craft, or two cruisers at the same 
time. The dock is 620 feet long and 140 feet wide outside the coping, and 
it will be equipped with the most modern appliances for repairing the ves 
sels of the navy. 

Plans for an elaborate system of defences for the harbor have been 
drawn, and work is to proceed at once, keeping pace with the construction 
of the dock —Nautical Gazeite. 


ScHoo, OF MARINE ENGINEERING.—G. O. 27, June 9, 1909, Navy Depart- 
ment. 

1. The Department hereby establishes a school of marine engineering at 
the Naval Academy, Annapolis, Md 

2. The Superintendent of the Naval Academy will be the military head 
of the school while it is in session at Annapolis 

3. He will establish regulations, subject to the approval of the Depart 
ment, that will secure ample use of the educational plant of the Naval 
Academy to students and instructors of the school without interfering with 
the instruction of midshipmen 

4. The Chief of the Bureau of Steam Engineering will issue such orders 
as will secure the use of the engineering experiment station at Annapolis 
by the school. 

5. The course of instruction in the school will not exceed two years 

6. The Bureau of Steam Engineering will nrepare and submit to the 
Bureau of Navigation, for the approval of the Department, a curriculum 
for the school. This will include, in part, the study of design of marine 
machinery at the Bureau of Steam Engineering; the study of shop practices 
and management at such private engineering establishments as may be will- 
ing to allow the facilities of their plant for this purpose, and of experi- 
mental engineering and testing machinery and other mechanical appliances 

7. Instructors while at the school will be directly subject to the authority 
of the Superintendent of the Naval Academy, but they will not be con- 
hected with its academic worl 

8. Ten line officers will be detailed annually to the course of instruction 
at the school. , 

9. Selection for this detail will be made by the Department from officers 
who are recommended for this duty and who request it. They must have 
performed not less than three years’ service at sea, and except those 
selected for the first class must be below the grade of lieutenant com- 


N 
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mander. They will be selected on their records and reports of fitness, ip 
cluding letters from their commanding officers and from the in 
officers under whom they have served — 

10. After completion of the course at the school of engineering, the stu 
dent officers will, if practicable, be ordered to engineering duty on shore for 
a short time and then to engineering duty with the fleet 

11. Applications for permanent duty as designing engineers will be con- 
sidered by the Department from graduates of the school and from other 
officers especially well qualified, but applications from graduates wi Il not be 
considered until after two years from the date of their graduation The 
selection of such applicants for duty as designing engineers will depend 
upon their records and recommendations 

12 Normally, officers will be selected for permanent engineering duty at 
the rate of about two per annum, but this number may be subject to varia 
tion from year to vear according to the desirability of the candidates 

13. No one will be selected except at his own request. Not more than 
twenty officers in the navy shall be at one time borne on the list for this 
special duty, and those selected after 1912 shall have taken a course of in- 
struction at the school of marine engineering 

14. Officers selected as designing engineers will be given facilities for 
perfecting themselves as such, and will be detailed at all times for engineer. 
ing duties 


15. Special examinations for promotion will 7 given those officers wh 
specialize as designing engineers, as their fitness for promotion will depend 
upon their engineering knowledge. Thes¢ offic ers will be promoted is 


regular —n retaining their present precedence 

16. Of the graduates of the school of marine engineering those selected 
for permanent duty as designing engineers will not be detailed to command 
at sea. All other graduates of this school will be available for detail to 
any duty. 

17. Applications from officers eligible under this order for detail as stu- 
dents in the school of marine engineering are invited. Commanding officers 
will accompany each application with a specific recommendation as to the 
desirability of the applicant for this special duty and will immediately for- 
ward all applications direct to the Department through the Bureau of Navi 
gation. When such applications cannot be received by mail at the Depart 
ment before August 15, 1909, commanding officers are directed to transmit 
by cable the names of the applicants for this duty whose applications have 
received their favorable endorsement. It is desired that all applications for 
this duty be received before August 15, 1909, in order ‘that the school shall 
begin its first term in October, 1900. 

18. Officers below the grade of commander having had engineering expe 
rience desiring permanent assignment under paragraph 11 as designing eng 
neers will immediately forward their jeer whe ns to the Navy Department 

19. Officers who, under previous instructions of the Department, have 
signified their desire to take a course of instruction in marine engine design 
with a view to specializing in that branch, will renew their — 
should they desire to avail themselves of the opportunity offered by this 
order, as the system hereby established replaces that previously conten 
plated.—G. v. L. Meyer, Secretary of the Navy. 


THe Navy AS AN INDUSTRIAL SCHOO! An American who has spent cot 
siderable time in German shops comments upon the excellent discipline 
which prevails everywhere as the direct resuit of the military or mavé 
service which all Germans are compelled to perform. The years of abso- 
lute obedience to superior officers have a lasting influence upon 4 large 
majority of men, as shown by them in the industrial works where they are 
employed in after life. Quick compliance with orders need not mean sef- 
vility. It is the same obedience which the men from whom workmen take 
orders extend to their own superiors. It does not of necessity curtail sug- 
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gestion, because the trend of discipline is of a different sort We have 
heard American employers say that they like to get young men who have 
heen trained in the navy under conditions as they have existed in recent 
vears, because they have been well grounded in their work, are resourceful 
and above the average in their ability and willingness to make suggestions, 
and at the same time obey quickly, without sullenness and seldom with 
resentment. The author of a communication to one of the metropolitan 
dailies, answering a criticism ot the navy as a national extravagance, takes 
up the question from the employee's viewpoint, saying 3 

“ As for 15,000 young men ‘turned from productive industry ’"—well, the 
navy requires electriciams, telegraphers, carpenters, plumbers, machinists, 
engineers, coppersmiths, boilermakers, clerks, 59 trades in all, and it edu 
cates boys to fulfill these duties! I know whereof I speak. I learned my 
trade in the navy, was honorably discharged two years ago, having saved 
$800 in my four years, and I am now on a salary of $3200 per annum. The 
navy taught me all I know of ‘ productive industry.’” 

The American Navy seems to be an industrial school worth taking into 
consideration. The industries of the country need well-trained men. 
Schools are being established in many centers in order that the supply may 
be increased. The suggestion of the benefit of the modern naval training is 
agood one. The warship of to-day is not unlike a great industrial plant. 
The immense complexity of machinery which performs the various func- 
tions of the vessel, combined with the equipment which looks after main- 
tenance and repairs, affords the opportunity for a practical training which 
should be of great value to a young man after his term of enlistment has 
ended, especially if he follows the trade in which he has been specialized 
Moreover, the fact that he has lived under strict discipline is a considration 
not to be lightly discredited —/ron Age. 


ORDNANCE AND GUNNERY. TORPEDOES. 


Extracts FROM Mr. CHAvuTEMPs OFFICIAL STATEMENT CONCERNING 
French Nava OrDNANCE, IN THE CHAMBER OF Deputies, DuRING THE 
Discussion OF THE NAvAL Bupcet.—The value of the armor-piercing pro- 
jectile has been questioned ; the difficulty really consists in finding a primer 
which will give all guarantees against premature explosion in the bore of 
the gun, and at the same time will cause the bursting of the shell after it 
has pierced either a thin plate or a thick one. 

This difficult problem we have satisfactorily solved, while it seems that 
other countries are still looking for its solution. 

We have had for four years past a primer that will cause the bursting 
of the armor-piercing projectile, loaded with melinite, after it has passed 
either through a very thin plate or through a plate a caliber thick. But to 
remove the black powder from our projectiles and reload them with 
melinite will cost four or five million francs 

These modified armor-piercing projectiles will be fired at the Jéna, but 
they have already been tested at the Gavre, where the results were decisive. 

fe are all ready to order the new type heavy projectiles for the large 
guns of the Danton class and of the proposed battleships as soon as the 
necessary funds are granted 

Concerning the steel shell with 10 per cent explosive charge, such as 
the British, Japanese and Germans have, if we do not have it it is because 
we have not yet decided to adopt it. When our cast iron shell with 10 per 
cent charge have been removed and the big guns of our battleships have 
only the heavy A, P. projectile with 3 per cent charge, it may be advisable 
to make a steel shell with a 10 per cent charge, to be the exclusive ammuni- 
tion of the medium artillery. This type of projectile will be tested by firing 
at the Jéna. ; : . 

lf we decide to have a projectile w 
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shell will be superior to the English one, by reason of its primer, which wil 
il 


be the same for all our projectiles (nother great advantage of our pto- 
jectiles is that they are delivered with their primers ready for action an 
can be handled without special precaution 
In the land artillery of other nations, for fear of accident the detonator 
necessary to prime the shell 1s put in place at the time of firing. The same 
method is used in the British Navy with the steel projectile of 10 per cent 
charge. In France the loaded projectiles are delivered on board the ship 
fully armed and ready for action; they require no more special attention at 
the time of firing than solid projectiles and this will apply equally to oy 
armor-piercing shell when they are reloaded and to the new heavy projec- 
tile for the Danton class an 
The precautions taken with melinite are not because of previous acc 
dents, but because should there be one chance of accident in a million 
rounds, we must do all in our power to avoid this millionth bad chance 
In the army they act differently, and never one projectile, loaded with 
melinite, has burst prematurely, in Madagascar, in China, in Moroceo or 
elsewhere, though this is not the case in the foreign countries which have 
lyddite shell 
It is a wholly erroneous idea that the greater the charge of explosive the 
greater the effects of the projectile. It is a well-known fact that if a pro 
jectile does not pass completely through the armor plate its effects are null 
Our ordnance men have, therefore, been led to the construction of a 
shell sufficiently strong to perforate the armor behind which are located 
the vital parts of the ship, and they have been fortunate enough to finds 
primer, which, though rendering safe the use of the melinite, insures, at the 
same time, the bursting of the shell after passing through even a thin plate 
Considering the object of armor plates and protective plates, they have 
produced armor-piercing and semi-armor-piercing projectiles which can hk 
fired as well by the medium as by the heavy artillery. It is upon this basis 
that the armament of the ships of the program of 1900 has been established, 
and it is on the same principle that the transformation of the projectiles of 
the ships anterior to 1900 is being made 
The armor-piercing projectiles being landed will have their black powder 
removed and will be reloaded with melinite; the melinite cast-iron pro 
jectiles will be replaced by the steel semi-armor-piercing projectiles. 
The large guns of the Danton class, the 240-mm. (9.45-inch) and th 
305-mm. (12-inch), instead of having two kinds of projectiles, as on the 
Republique and the Patrie, will have but one kind, the heavy projectile with 
3 per cent of explosive. The weight of the 305-mm. projectile will not k 
340 kilograms (749 pounds), but 440 kilograms (970 pounds), so the weight 
of the melinite will be between 10 and 13 kilograms (22-28.6 pounds). The 
weight differs somewhat according to the method of putting the melinitem 
The selection of a single type of shell is justified from the fact that it ca 


or 
I 


d 


be used successfully against any part of the target 


The projectile with 3 per cent charge is a compromise between the armor 
piercing and the semi-armor-piercing. This projectile has been criticized 
on the ground that 13 kilograms (28.6 pounds) of explosive is very litt 


for a 440-kilogram (970 pounds) shell. But our answer is this: ~ Thirteea 
kilograms, bursting inside, are worth 30 kilograms bursting outside.” 
The Americans have arrived at the same conclusion as ours; that ® 
they have tried to obtain the greatest powder chamber consistent with the 
maximum penetrating power. 
We have in our magazines melinite projectiles for all calibers, from @ 
to 305 mm., whilst England has explosive projectiles only from 100 mm ® 


254 mm. (3.9 inches to 10 inches) 

“Of the calibers of which England has explosive projectiles we have thre 
times as many as she has 

We will have soon a proportion four times as 
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In the Danton class we will have a proportion four times as 1: 
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! . i < 2) ec *T) > 7 
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attributed to the gun, but to the powder, our smokeless powder contain 
no nitroglycerin« Powder containing 

The B powder has passed triumphantly through the strict inquests ¢ 
which it has been subjected. This powder is good at the treble viewpoints 
of stability, preservation of the gun and uniform ballistics. For a leas 
time the ballistic uniformity was unsatisfactory, the quickness of the pow. 
der varying with the degree of desiccation. But a new formula has beep 
found, and the powder A M®* remains unchanged ballistically for three o 
four years. We no longer have a variation in quickness except with the 
very old powders which have not been standardized. As for its resisting 
value to time and to heat, the powder A M offers all the required 
guarantees 

For the twelve years that we have been making the powder A M_ not one 
grain has been found showing any sign of deterioration. Moreover. Mr 


\ 


Vieille has made decisive experiments with the older B powders Having 
collected here and there from the condemned lots 500 grams (about 1 
pound) completely deteriorated, he put them in a receptacle arranged 
that the heat developed by the reaction could not possibly be defused and 
Was concentrated in the mass of decomposed powder. All was placed for 
months in a drying oven heated to a constant temperature of 30° C 
(86° F.). Here is what happened The temperature of the deteriorated 
powder did not rise more than a few degrees above the temperature of the 
oven. Now the B powder ignites at 180° C. (356 F.) Therefore, if that 
mass of 500 grams of deteriorated powder had been placed in the center of 
a box of good powder it could not have produced the necessary temperature 
to ignite the powder 

[he accidents that have occurred on board the ships in the last few years 
were due to violation of the different regulations, and not to the B powder 
The accident of the Latouche-Treville had for cause the violation of th 
regulations which prescribe opening the breech of a loaded gun only after 
me for the accident on the 


the primer has been removed. It is the sa 
Couronne. That was due to a hang-fire and to an imopportune opening of 
the breech The later accident on the sam« ship was due toa premature 


produced by repeated shocks of the breech block against the cartridge case 
the projectile not being home 

Besides these serious accidents numerous incidents happened at the tar 
get practices of 1905 and 1907: miss-fires, difficulty of extraction, hang-fires 
flare-backs, premature bursting of cast-iron projectiles loaded with black 
powder, etc. 

All target practices are made now, and have been for four years past 
with service charges. The result of this has been to show the imperfection 
and deficiencies of a material built for a service less severe than the pret 
ent one. 

It has been necessary to remedy immediately these defects, and to stuf? 
a better disposition for the future, and this tremendous work coincided 
with the disorganization of the personnel of the naval artillery, which 88 
formed of officers of the colonial artillery 

The present organization of the naval artillery is defective in that i 
personnel is changed too often. To that cause should be attributed all the 
trouble 

Is it surprising that under such conditions we have charges poorly made 
defective primers and shells bursting in the guns. Now the remedy 8 
simple and can be easily applied lo insure a permanent body of ordnance 
engineers, special to the navy, and selected after competition, a law 
presented to Congress, but for two years it has waited the pleasure of the 
Houses to be enacted and applied 

The 305-mm. guns of the Dantons have been seriously studied and 
tested. They are different from those of the Patrie in the breech mechat- 
ism. which has been under test at Ruelle since 1905; in the powder BM, 
under test since 1904; in the projectile, tested in 1908 and 1909; and finally 


1 


in the length of the gun 
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Mr. Chautemps declared, in conclusion, that he did not intend to defend 
the navy; in a few days, when the budget was presented for discussion, he 
would speak with as much severity as anybody else against the disorders 
that have been found in the administration, but he felt that it was his duty 
to speak as he did because it was but the truth. 

If there exist such defective contracts the fault must rest with those 
who disorganized the Commissary Board. If that administration was out 
of date and needed amelioration, it should have been reformed, and its 
technical education should have been perfected, but it was more than a 
mistake to replace it by incompetent persons. 

It is not surprising if we have bad contracts, when we see at the Navy 
Department the Superior Board of Contracts, which regularly should be 


presided over by a gener: | commissary, having at its head a retired captain 
of the navy, who is assisted by a doctor and a druggist, and whose chief 
clerk has perhaps made his career in the pension or fisheries department 


They have organized incompetency ; so it is not surprising to have obtained 
such unfortunate results 

The causes of those disorders are easily found by those who desire to 
study them; the remedy is easy, it requires just a little courage and good 
will. 


Particulars were recently publis hed of a remarkable gun-laying test of 
the King Alfred, flagship of Admiral Sir Hedworth Lambton, on the China 


station, by which a new world’s record is believed to have been established 
The figures ery g the test, whic ho were transmitted by cablegram from 
Wei-hai-Wei, read as follow King Alfred’s gun-layer test is found to 
bea world’s a gg [wo 9.2-incl guns, 19 rounds, 14 hits; sixteen 6-inch 
guns, 154 rounds, 10.95 hits per gun per minute; best guns, 6-inch, Gunner 
Seutchings, 12 rounds, 11 hits: 12-pounder guns, Abl Seaman Salwey, 17 
rounds, 14 hits. The K lifred has been a splendid gunnery ship during 


her term of service as flagship on the China station 


The Admiralty are reported to be engaged in negotiations with Messrs. 
Armstrong, Whitworth & Co. regarding the manufacture of 13.5-inch naval 


guns, two of which may be ordered soon An idea has gained currency 
that these guns will be mounted at the Portsmouth gunnery school, so that 
men in the fleet would be familiarized with them before they are mounted 


in the Dreadnoughts about to be constructed 


The Admiralty have arranged to carry out important gunnery experi- 
ments in the estuary of the Thames, with a view to ascertaining what 
eflect the fire of shrapnel shells will have on dé stroyers and torpedo-boat 


For that purpose the destroyer Ferret, which recently cut her way through 

a section of the harbor defence boom at Portsmouth, is to be taken to 
shallow water off Shoeburyness, and there she will be fired into by 
guns using shrapnel. It is believed the shell will tear the thin plating 
of the hull to pieces, and very soon sink the little vessel. Some years 
ago similar experiments were carried out on a destroyer, which was 
however, only sunk after a very severe pounding by shot and shell. Great 


importance is attached to the proposed experiments.—United Si 
Lasette. 


Citce 
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In an interesting article by Mr. P. Siwy in the 
Sesamte Schiess-und Sprengstoffwesen, February 1 and 15, 1908, the char 
acteristic feature of the wear of guns is stated to be an increase in the 
diameter of the bore at each 1 und fired, due to the 


‘eee > bor erosion of the metal at 
Me surface. This is caused by the currents of 


a gases, the speed of which 
may be 2000 meters a r second [he gases act on the surface of the bore, 
which iS softened down by the exceedingly high temperature—3000° to 
3000" C.—however = rt may be the action—1o to 15 thousandths of a 
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second. For similar powders the intensity of the gas currents forms the 
main factor of wear, and the intensity is proportional to the weight of 
powder burnt per unit of length of the circumference. According to Mr 
Siwy, therefore, if we call / the factor of wear, ¢ the caliber and q the 
weight of the powder charge, we have the formula /= “ which affords 
cw 5 
easy and safe means for ascertaining the damage to which a gun is ey. 
jected in regard to wear due to normal conditions of firing 
For similar guns, similarly loaded, the charge is proportional to the euhe 


oT the S ilthe r The factors or wear i. ta, I guns, compared one 
with another, are proportional to the square of their calibers 
The life of a gun, however—and this is a point which should p 
be forgotten—is influenced also by other causes; among these the density 
of the powder gases plays a part in the transmission of the temperature to 
the surface of the bore; the period of time during which the gas currents come 
into contact with the metal, supposing their velocity to be sufficient to cause 
wear, etc. actual practice tends to show that the life of a gun, other con- 
ditions being equal, is inversely proportional to its caliber; this is generally 
admitted. But leaving these other causes out of c esha ration, a compafi- 
l £% ae i : ; 
son of the ratios L with = of two different guns yields an interesting 
" Ce 
° ° , / . . { c . 
information. The more the ratio L will exceed that | —' } the more severe 
> Cea 





will the firing conditions of the gun of caliber c: be, compared with those 


of the gun of caliber cs, and inversely. 

Mr. Siwy has also considered the influence of the steel used for the gun, 
and gives particulars of tests made on this point. In these tests tubes 2 
mm. (0.78 inch) in diameter, of various qualities of steel, differently 
treated, were screwed into a massive jacket, in which was cut a powder 
chamber of large dimensions, thus enabling the firing of nowder charges 
varying greatly in weight, so that the influence of the factor / of wear 
could be ascertained. This factor was accurately determined by the tests; 
and in regard to the influence which the quality of the steel had in the 
matter of wear, the tests led to the remarkable conclusion that this, the 
nature of the steel, had but a very limited importance. Mr. Siwy said: 
“As will be seen from these results, there is no difference to speak of 
between various classes of steel, because as soon as the nee is 
sufficiently high to melt the upper surface, the resistance of the latter to the 
erosive action of the powde r gases becomes independent of the class of 
metal. This was proved in an effective way by the tests, and would show 
that any difference in the number of rounds possible would be very small” 
According to him, there is no class of steel that does not soften down a 
the surface of the bore under the high temperatures developed by modem 
powders; consequently, the action of hot-gas currents produced by the 
same powders is practically identical for all classes of steel, including, # 
course, crucible steel, which he evidently also tested Engineering 


ARRANGEMENTS For Loapinc Heavy Navat Guns. (Lieutenant 6 
Pecori-Giraldi in Rivista Marittima, May, 1909.) Translated by Liett 
enant H. P. McIntosh, U. S. N.—Those who follow with interest the com 
stant improvement of artillery material, certainly know that one of the 
most notable changes recently introduced into the installations of naval 
guns of large caliber, consists in an arrangement of the mechanism tht 
permits loading the guns at all angles of elevation. 

So that, after firing, there is no need of bringing the gun toa given posi- 
tion in elev: ation in order to load it, and as soon as the breech can be 
opene -d, if we admit that the ammunition hoist is all ready for the delivery 
of the new charge, the gun can be loaded immediately Moreover, the gut 


laying in elevation can be carried on during the operation of loading 
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This idea of loading guns of large caliber at any elevation found applica- 
tion several years ago, but it has only recently been realized in a practical 
and very simple manner Although it seems to have given good results 
and to have been satisfactory in practice, still, we must confess that we do 
not regard it very favorably, and hence we propose to examine briefly this 
system in comparison with the system of loading at a fixed angle, in order 
to determine which is really the more useful and practical. ; 

Certainly the principal arguments for the introduction of the system of 
loading at a variable angle of elevation are that it gives: 

rst. Greater rapidity of loading 

ad. The possibility of continuously carrying on the gun-laying during 
the operation of loading 

At first sight these consequences appear to 
for the adoption of the system of loading at a variable angle of elevation 
without any other recommendation, and truly rapidity of fire is a factor of 
such importance that any discussion of it would be superfluous. But by 
an examination of the means of obtaining the loading at a varying angle 
of elevation we may succeed in showing that the two advantages above 
cited are much more apparent than real, and that, therefore, bearing in 
mind the advantages offered by the system of loading at a fixed angle 
which we will presently enumerate—on the whole the latter system may be 
preferable 
In the following discussion we shall have in mind the emplacements of 
modern naval guns of the caliber of 12 inches, with the understanding, 
however, that what we shall say applies to all naval guns of large caliber, 
and to single as well as to double and even triple installations 

(a) Rapidity of Loading.—If we consider the maximum angle of eleva 
tion that a 12-inch gun may assume within the limit of naval firing distance 
a limit that we may now hold to be 9000 to 9500 meters—it cannot exceed 
6° (for example the range of a 12-inch gun of 50 calibers with an angle of 
elevation of 5° and with battering charges is about go000 meters): and 
believing that firing with this weapon will very rarely be carried on at 
distances less than 3000 meters, which range with a gun of the above men 
tioned type corresponds to an angle of elevation of about 1° 30’. we see 
that the elevation of the gun for all ranges included between 3000 and go00 
to 9500 meters could vary at the most 4° 30’. This being settled, with a 
system in which the loading is effected at anv angle of elevation, compared 
with another in which the loading is accomplished at a fixed angle of 1 
30. if we suppose that we are firing at an angle of elevation of 6°, we should 
gain the time necessary to bring the gun from 6° to 1° 30’: a time which we 
may consider to be three seconds at the most, since modern elevating mech 
anisms are able to give a velocity in elevation of about 2° per second. 

Observe that the above calculation is for firing under the most unfavor- 
able conditions, since we hav: supposed it to be carried on at the maximum 
devation admitted for naval firing, and that the loading position is at an 
angle corresponding to the shortest firing distance; that if, for example, 
the loading of the gun is done at a fixed angle of 5°. the time necessary to 
return to the loading position when firing at a distance of about 9000 
meters would be reduced almost to zero. But the above noted loss of time 
i returning the piece to the loading position is only apparent, as we shall 
now show. 

In fact, between the moment at which the gun is fired and that at which 
the hoist can be brought to the loading position, there must intervene the 
time necessary for the return of the gun to battery and for opening the 
breech, and this time is certainly not less than 3 seconds, even when the 
breech-closing mechanism is supplied with electric or hydraulic apparatus 
for its working. There remains to be considered the time required for 
returning the gun from the loading position to the firing position, which 
time again cannot exceed 2 econds; but in any case this same time is 
Mecessary for the closing of the breech, even in the case in which the piece 


be so import: nt as to make 
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may already have the elevation corresponding to the distance of the target 
at the moment 

In addition to this, the two times for bringing the gun to the loading 
position and returning it to the firing elevation are largely interwoven with 
the times necessary for other indispensable operations in connection with 
the chamber of the gun; and these also may be carried out under conditions 
unfavorable to the firing. Naturally, in the foregoing discussion it js a4. 
mitted that as soon as the gun is fired it may be brought to the ioading 
position, and as soon as the ammunition hoist is clear of the breech the 
piece may be returned to the firing elevation; but this can be accomplished 
without difficulty with a well-trained and expert personnel. 

The practical examination that we have now completed seems to x 
therefore, to demonstrate that no important gain in time is realized by 
adopting the system of loading at varying angles of elevation. We omi 
the consideration of angles of elevation greater than that which corre. 
sponds to a range of 9000 to 9500 meters, since we believe that in firing 
against coasts and in bombardments executed at maximum angles of ¢e 
vation, even if there should be realized a gain of a few seconds in rapidity 
of loading, it would be of secondary importance and could not constitute 2 
preponderant factor in favor of the adoption of the system of loading at 
varying angles of elevation. 

(b) The Execution of Continuous Pointing with Guns of Large Caliber 
—Keeping the line of sight constantly on the target even when the ship may 
have a sensible rolling motion is certainly a thing of prime importance from 
the standpoint of rapidity of fire; and with well-constructed mounts sup 
plied with modern elevating mechanisms and with well-trained and exer- 
cised gun-pointers we believe it is possible to realize this idea of con 
tinuous pointing, and to obtain thereby great rapidity and good accuracy 
of fire in a rough sea and with guns of small and medium caliber. But 
with guns of large caliber it seems to us that even conscientiously keeping 
the expert personnel in constant practice and having the most modern and 
most perfected material, it will not be advisable to attempt to carry out the 
same principle of continuously pointing when the ship is rolling sensibly. 

We give this as our opinion, not because of difficulties in the way af 
having, with modern elevating mechanisms, sufficient speed to compensate 
for the oscillating movement of the platform, since even with a vessel of 
comparatively short period and with an amplitude of roll of 15° to 20°, its 
possible to obtain the above-mentioned compensation and to keep the axs 
of the gun fixed in space while the vessel is rolling; but because, whenevet 
continuous pointing 1s carried out, although we may realize a small ganm 
the rapidity of fire, yet the precision of the fire would certainly suffer. It 
deed it is our opinion that greater accuracy of fire may be obtained } 
keeping the gun trained in elevation on the target for a brief period only 
after the gun is ready, abandoning the attempt to keep the target covertl 
as soon as the shot is fired, and then returning to the gun-laying when tit 
loading of the piece is nearly finished. Therefore, we believe that wit 
large-caliber guns, although we may be able to accomplish the loading @ 
the gun at any angle of elevation, we should not in all cases apply i 
idea of continuous pointing in a seaway; and this, moreover, in order m 
to subject the gun-pointers to excessively great labor, and to too hurned 
and fatiguing gun-laying. 

It remains to examine the case in which, the sea being smooth, the plat 
form may have an almost insensible oscillation. Then, considering always 
the angles of elevation that the gun could assume within the limits of navé 
firing, whenever the pointing is executed in this way during the loading # 
will only be possible to gain the time necessary for the so-called rectiie® 
tion of the pointing; since, as we have just demonstrated, the time f 
quired for returning the gun to firing elevation is offset by that neces 
for the carrying out of other details of work within the turret. 

tl 


- lees 
But if we reflect upon the practical operations with which the gun-laying 
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must be carried on, applying the mode rn rule of the division of labor, we 
must so manage that the gun-layer for direction may keep the piece con- 
tinually pointed in the proper direction As for the gun-layer in elevation 
(who executes the most important part of the pointing and determines the 
instant for firing), in the case of loading at a variable angle, he could, if 
well trained and practiced, keep the line of sight constantly on the target 
and fire the shot as soon as the loading is finished; while in the case of 
loading at a fixed angle, the gun being constantly kept laid for direction, 
the gun-layer for elevation could bring the line of sight to bear upon the 
target in the same time that it w ill take him to rectify the pointing before 
fring. Now, the time necessary for such rectification, when the personnel 
is well drilled, is very small; besides we can very rarely be so fortunate as 
to be able to carry on firing on board ship without some little oscillation of 
the platform; therefore, in the case of loading at a variable angle as well 
as in that of loading at a fixed angle, a rectification of the gun-laying for 
elevation will practically always have to be made. And this must also take 
place by reason of the frequent changes that the sights must undergo. For 
this reason it seems to us that, even from the standpoint of rapidity of fire, 
being able to load the gun at any angle does not carry with it any sensible 
advantage. It might be said that whenever we succeeded in a rough sea 
in carrying on effective continuous gun-pointing, with guns of large caliber, 
throughout the whole amplitude of the roll (a thing that we will not say is 
impossible, but that we believe to be very difficult, and, on the whole, un 
necessary), we might gain a few seconds for each shot; but such a gain, 
most important for guns of small and medium caliber, either in firing 
against torpedo-boats or in what we may call the salvos of a regulating 
battery, seems to us to be a factor of secondary importance in firing with 
heavy guns. If, indeed, we consider that the average time necessary to 
complete the operation of loading a modern 12-inch gun does not exceed 
25 seconds, it follows that, allowing 15 seconds more for the execution of 
the gun-pointing, it is possible to fire a shot every 40 seconds, even in 
moderate weather ; and when rolling, with a well-drilled personnel it should 
certainly be possible to fire a shot once a minute. Such rapidity of fire is 
perhaps sufficient, especially in long-distance firing 

From the preceding brief considerations it seems apparent that the ability 
to execute the loading at any angle of elevation, is, for guns of large 
caliber, more a luxury than a necessity, and especially so at angles greater 
than +6°; that is to say, beyond the limits that to-day are practically 
admitted to be those of naval firing. It now remains to inquire into what 
may be the advantages that are realized in the constitution of a gun em 
placement when it is established that the loading of the guns shall be at a 
fixed angle of elevation 

They may be summed up as follows: 

(a) Economy of Weight.—This economy results principally from the 
fact that, when we have the loading done at a fixed angle of elevation, we 
may diminish somewhat the diameter of the barbette; moreover, it being 
unnecessary to supply the carriage with a special tray designed to accom 
pany the rammer in movements in elevation of the gun, the slide may be 
somewhat lighter, and will require less space for its installation. This 
tconomy of weight, even if it is not very notable, may be greatly worth 
considering in the preparation of plans for ships with five or six armored 
turrets; moreover, it resolves itself into an economy of space; or, if we 
hold to the same dimensions, the gain in space would bring with it greater 
tase and comfort of working, which is a very useful thing in the practical 
employment of the material, to which, in our opinion, there is to-day a 
tendency not to attach the necessary importance. 

(b) Smaller Number and Less Complication of the Various Mechanisms 
Inseparable from the Loading of the Guns.—It is well known that in order 
to permit the loading of a gun of large caliber at a variable angle of eleva- 


tion, and to allow a continuance of movement in elevation during the 
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operation of loading, it is necessary to apply a special compencs 
mechanism for varying the length of the suspension me of the amma 
tion hoist. On the other hand, in loading at a fixed angle of elevation 
there is only necessary a simple stop on the carriage. We have already said 
that the operation ot bringing the piece to pawl requires a very short time: 
we will now add that the said operation 1: completed with the maximum 
rapidity and facility with hydraulic as well as with electric mechanisms 
(c) Less Power Required of the Elevating Mechanism.—This is diye to 
the absence of the above-mentioned compensating mechanism of the am- 
munition hoist, which mechanism generally receives motion from the de 
vating gear 
(d) The smaller weight, the smaller number of mechanisms and the 
greater simplicity of the same tend to increase the ease and certainty of 
working and to decrease the cost of materia! : 
If the system of loading at a fixed angle of elevation is adopted for the 
new emplacements of heavy guns, we believe that the said fixed angle 
should not be less than + 5° for the following reason: The range which 
corresponds to an angle of elevation of 5°, with battering charge, and with 
a 12-inch gun, is about 9000 meters. As the firing in the great majority of 
cases will have to be carried on at distances varying between 4000 and 
8000 meters, the elevation of the piece must vary between 2° and 4° W, 
and in this way, bringing it to an angle of 5° for the loading position wil 
be a more rapid operation, than if, for example, the loading position were 
fixed at 2° or 3°, for thus a small depression of the piece for the actuation 
of the pawls would not be necessary. We believe it would be still better 
if the loading position were fixed at 6°, since, when the gun has to pass 
over 2° or 3° in elevation, it assumes the exact position in pawl with 
greater certainty through being able to acquire a sufficient angular velocity, 
We ought to congratulate ourselves that a problem of so complexa 
nature as that of loading a heavy gun at any angle of elevation has hada 
happy mechanical solution; indeed every one must recognize that all im 
provements in artillery material of which the essential object is to increase 
rapidity of loading and accuracy of fire should always be given serious con- 
sideration, but while agreeing fully with ideas of this character, we are of the 
firm opinion that, in adopting the new and complicated mechanisms i- 
separable from great naval installations, we should always keeps well to 
the front their essentially practical employment 


[he reintroduction of torpedo nets has been decided on by the German 
naval authorities. They were abandoned about 10 years ago, but recent 
experiments conducted in France, England and Japan have led to th 
decision now announced. The new torpedo nets which are being cor 
structed at Kiel for the latest German battleships weigh 80 tons. Never 
theless they can be put out and hauled in in three minutes, it is said= 
New York Sun. 

Mine Derences or BritisH Coasts.—The abolition of all the old-pattem 
naval mines, and the mining gear attached to them, and all the evolutions 
of fitting, laying and raising them, has considerably reduced the amount 0 
instruction given in the torpedo schools, and will tend to shorten the nut 
ber of days which used to be absorbed in going through a course at thes 
establishments. So far as mining is concerned there is little to learn out: 
side the construction and laying of a new type of blockade mine, whict 
has superseded all other mines in the British service, and also the mannet 
in which they are grappled for when an enemy’s mine-field is attacked. In 
this latter operation steam trawlers are now used. Since the Admiralty 
have taken over the defence of our coasts from the Royal Engineers the 
apparatus for protecting harbors and estuaries has been much simpli 
and the Brennan torpedo abandoned Mine-lavers have been obtained by 
using old second-class cruisers of the Andromache and Apollo type, whic 
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were relegated about five years ago to outpost moorings as ships of little 
fighting value, but which have since come in very handy for transforming 
into fleet auxiliaries. Phe re is a growing ‘Squadron of these mine-layers, 
which would, in time of need, swiftly lay blockade mines at the mouths of 
all our principal naval and m« rcantile harbors, and there are other old 
ships yet to be converted Phe se ships will carry an armament of small 
quick-firing guns to protect themselves against attack by torpedo-craft 
when carrying out their work of laying mine-fields, and with a completed 
ganization the mine defence of our coasts should be an effective one 

United Service Gazette. 

Irautan TorPEDO EXPERIMENT.—For some time past Italy has made a 
special study of projectiles for above-water attack, and is now turning her 
attention to the improvement of projectiles for under-water attack. Up 
to five years ago Italy was entirely dependent on other nations for her 
supply of torpedoes, but as the value of this arm of offence became increas 
ingly evident, it was decided to provide for their construction in the 
country, and a complete establishment, capable of turning out 100 torpedoes 
per annum, was established at S. Bartolomeo, in the Bay of Spezia. The 
frst lot of torpedoes have already been constructed at this establishment 
with good results. These are of the standard 18-inch type, with the new 
ait-heater. 

However, the very conflicting accounts of the results of torpedo attack 
during the Russo-Japanese War rendered necessary some definite deter- 
mination as to the actual result of the explosion of a torpedo of the new 
standard type against the side of a vessel, and it was decided to make a 
practical experiment in this direction with the battleship Francesco Moro- 
sini, which has been lately struck out of the active list of the Italian Navy 
At the same time, advantage was to be taken of the experiment to test some 
new theories as to the best method of construction of a vessel’s under- 
water framing and arrangement of compartments in erder to best resist 
torpedo attack. 

In the case of the similar experiments with H. M. S. Resistance, in 1886, 
the first attack was made with a 16-inch torpedo charged with 93 pounds 
of gun-cotton lashed to a boom and placed longitudinally fore and aft in 
contact with the port side of the ship & feet below the water-line, which 
brought it just above the bilge-keel. It will be remembered that the result 
of this trial was considered very disappointing, and it was regarded as 
proving that the offensive capacity of the torpedo had been greatly exag 
gerated. The bilge-keel was detached and broken for the length of 20 feet, 
the outside plating and inner framing of the ship were bent inwards con 
siderably from the bilge-keel up to the armor ledge, and there was a small 
longitudinal orifice just below the place where the torpedo had been fixed 
A great deal of damage was done inside the vessel, but the large hole in 
the ship’s side which had been expected as the result of th explosion was 
non-existent, and the vessel could have easily been kept afloat. In this 
case a thick layer of coal had been placed between the side of the ship and 
the bulkhead, the coal being in immediate contact with the sides of the 
vessel, 

On the occasion, however, of the experiment against the other side of the 
vessel in the following year the torpedo to some extent regained its char 
acter. In this case the 16-inch torpedo, charged as before, was lashed at a 
greater depth, and under the bilge-keel, so that a much more effective ver 
teal attack was obtained. This time the damage was so considerable that 
the vessel sank in less than 30 seconds, and when she was raised it was 
found that a large hole had been made in the 74-inch outer plating, and the 
mner skin completely carried away, whilst the wing bulkhead and the framing 
ot the ship was smashed in over a large area. In this case the space be- 
tween the wing bulkhead and the ship’s inner skin had been left empty, 
coal being stowed inside the vessel, and not against the ship’s side 
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In the case of the Morosini a frame cradl was attached to the vessel ¢ 
carry the torpedo, which was placed at right angles to the line of keel, and 
with its nose touching the vessel. The regulation type and quantity of 
explosive were adopted, and the reservoir chamber of the torpedo was filled 
with compressed air of the pressure that would theoretically remain after a 
run of normal length. The depth below the water-line was 3 meters 

The effect of the explosion above water was not more than had been 
expected, but it was very evident that considerable damage had been done 
to the vessel’s hull, as she quietly took a list and, swerving over on her side 
went to the bottom, where she still remains, while every day she settles 
rather more 

An examination of the damage has been made, as far as possible by 
divers, and it appears that there is a hole of over 50 square meters in area 
which is considerably more than had been expected. It is considered thy 
the result of this experiment will be the the building by Italy of a new type 
of vessel, very swift, and with a main armament consisting of torpedoes, 
torpedo-tubes being fitted in a very much larger quantity than in any exist. 
ing vessel. It is believed that if such a ship can get within striking distance. 
the effect of her onslaught will be much more deadly than all the mass of 
metal that can be launched from the guns of any existing vessel, of whatever 
type.—Engineering. 


MARINE TURBINES AND GAS ENGINES. LIQUID 
FUEL. SPEED TRIALS. 


THe MARINE GAs EncIne.—We all know the saying that if a falsehood 
is given a small start the truth will never catch it up. That observation 
was no doubt based originally on the works of the slander-monger, and its 
truth in most cases has been confirmed times out of mind. In a very 
different field the same sort of thing occurs. Once lead the public to 
believe that a certain thing—about which their own ignorance is colossal—is 
going to occur, and nothing but the repeated failure of the phenomenon to 
appear will convince them they are wrong. Expert opinion is arraigned 
in vain; men eminent in their professions demonstrate the impossibility of 
the thing expected; books, papers, pamphlets, articles, hold forth against tt 
and though for a time the ghost is laid, he comes up again as merrily 4 
ever on the slightest encouragement. Engineering could show many exam 
ples of this sanguine and credulous temperament of the general public 
None, in recent times at least, can surpass that which the gas-engine shp 
presents. Two years ago an authority on such subjects ventured to lift the 
veil of the future and draw a picture of a funnelless battleship propelled 
by suction gas engines. Ever since, whenever a new lot of vessels has been 
laid down, the statement has been circulated in one paper or another that 
the ship of dreams was about to be realized. It has even been hinted that 
one of the enormous White Star liners now on the stocks would be pre 
pelled by internal combustion engines, and—the point is one the public nevet 
forgets—she would have no funnels! 

The trained engineer is, of course, not led astray by these wild fancies; 
he knows well enough that in mechanical engineering there are no sudden 
jumps from the small to the great, and he is aware that before the gas 
Atlantic liner plies between Liverpool and New York many a smaller boat 
must bring the type step by step through its stages of evolution; but eve 
he, unless he has made a study of the subject, is not aware that we are 
still a long way, a very long way, from the gas-ship of even moderate siz; 
and he is probably still more unaware that the apparent advantages of the 
internal combustion engine for ship propulsion do not in fact exist ake, 
for example, the question of weight. It seems incredible that an engine 
without boilers should weigh nearly as much per horse-power as an engine 
with them. Yet it is a fact that many designers have found this absolutely 
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true when departure is made from quite moderate powers. There are many 
things that contribute to this apparently anomalous result. In the remark- 
able paper which he presented at the last meeting of the Institution of 
Naval Architects, Lieutenant Anstey, premising “that the weight of the 
engine is proportional to the maximum pressure for which the engine has 
to be designed,” estimates that the weight of an internal combustion engine 
per horse-power was nearly three and a quarter times that of a steam 
engine. That was considered from the point of view of pressure alone, 
and certain deductions have to be made which work out in favor of the 
internal combustion engine, but even then, according to Lieutenant Anstey, 
the ratio does not descend below about 2 or 2% to 1. Then, though, it is 
true that many auxiliaries which are not required by the internal combus- 
tion engine have to be set against the steam engine, it is a fact, on the 
other hand, that the gas or oil engine for marine work must be provided 
with means for reversal which, be they either a clutch or an air compressor 
and reservoir, run into a surprising amount of weight. Furthermore, if 
the engine is to use gas, the generators have to be taken into account, and 
they are estimated to weigh as much as the boilers. Without going step 
by step through all the calculations it would be impossible to show how 
the weights are made up, but we have it on the testimony of an engineer 
and shipbuilder who has experimented on a large scale, and devoted much 
time to the problem, that for engines in the neighborhood of over 1000 
horse-power there is no appreciable saving in weight; indeed, Lieutenant 
Anstey himself, after reviewing all the items, concludes: “It appears cer- 
tain that if the internal combustion engine is to develop on lines parallel to 
that of the steam engine—that is with few cylinders—there will be no very 
great saving, such as has sometimes been imagined by inference from the 
results obtained with small-sized units, when the speed of revolution is 
high.” In the matter of space there is no doubt some advantage, but it is 
doubtful if full allowance has been made for the numerous accessories and 
auxiliaries which form part of every ship, and are dependent in the steamer 
onthe main boilers. Take, for example, such things as pumps—other than 
feed—fresh-water evaporators, steering gear, winches, refrigerating ma 
chinery and soon. Each of these now draws its supply of steam from the 
main generators. How are they to be worked in a gas- or oil-engine ship? 
Evaporators might use the exhaust from the engines, but what of the 
steering gear and refrigerating machinery? They must have their own 
boiler plant, or they must be driven in some other way, say electrically; 
but in either case it is doubtful if they can be run with so little weight per 
unit of power as under the present circumstances. Then as to those chim 
neys! Is it forgotten that the gas engine has products of combustion that 
must be got rid of, and that if they are to be disposed of noiselessly they 
must leave at a low velocity? In other words, that a big funnel will be 
required? It is said that they will be discharged below the water level. 
That may do for quite smali powers. We doubt if it would be found 

practicable in a liner or a battl ship 
Owever we may look at it it is abundantly clear that in its present 
State the internal combustion engine cannot be applied to ship propulsion 
except in small units, and much water will flow under the bridges before 
the funneliess gas ship will be an accomplished fact. 
which progress is to be sought are pretty clear, but it may be useful to 
indicate them. First, the power per unit of cylinder must be increased. 
The largest land engines of the present day are all horizontal, and not 
Sufficient experience has been gained with vertical engines of large power 
ee von placing them in a position where trustworthiness is of 
€ importance as the main engines of a ship. Secondly, the 
imcrease of the number of cylinders which can be got to work together 
ee by careful av stigation and steady progress. It may seem 
elie wun er to add another cylinder or two, but everyone who has 
multiple cylinder engines is aware that it is not the easiest 
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thing possible to ensure that each one does its share of the work. Thirdly 

-and though we put this last, it controls the situation—a Satisfactory 
solution of the problem of reversing the engine must be found That 
these things can be accomplished we do not doubt, but years of work ond 
step-by-step pri gress must precede success, and we are as convinced as one 


( 
may be of anything in this world of surprises that the gas battleship wil 
not figure in the naval “Estimates” for many vears to come—Th, 


. ¢ 
Engineer. 


[TURBINE AND RECIPROCATING ENGINES IN COMBINATION.—In view f the 
hopeful anticipations which have been entertained regarding the combina- 


tion of reciprocating and turbine machinery for ship propulsion, much ip. 


terest attaches to a paper which has just been read by Engineer-Commap. 
der W. McK. Wisnom, R.N., at the joint summer meeting of the Instity. 


tion of Engineers and Shipbuilders in Scotland and the North-East Coas 


Institution of Engineers and Shipbuilders. This paper consists of notes 
on the trials and performances of the steamship Otaki, the first merchant 


vessel to be fitted with the combination system. This vessel was built for 
the New Zealand Shipping Company by Messrs. Denny, of Dumbarton, and 
was delivered in Novemb« T, 1908 S 1¢ has since c ympleted a vovage to 
New Zealand and back. She is virtually sister ship to the twin-scres 
vessels Orari and Opawa; fitted with reciprocating engines, which were 
built by Messrs. Denny for the same company, and delivered in 1906. The 
vessels being very nearly alike and the boilers similar, it has been possible 
to make fairly accurate comparisons of the performances of the two types 
of machinery The Orari obtained a mean speed of 14.6 knots on the 
measured mile at Skelmorlie; while the Otaki, under the same conditions, 
with apparently greater ease, obtained a mean speed of over 15 knots for 
a total water consumption per hour of 6 per cent less than the Orari; the 
total water consumption per hour in the Otaki at 14.6 knots was 17 per cent 
less than in the Orari at the same speed. The water consumption referred 
to is that for the main and auxiliary engines. These trials and the vessels 
performance on service will be dealt with in a forthcoming abstract of the 
paper. In the meantime we may quote the author’s conclusions, which are 
significant. It is admitted that there are discrepancies in the records of 
the trial results of the Otaki, and that the trials were of too short a dure 
tion for absolutely accurate measurements of water, but allowing for dt 


crepancies and possible errors in observation, the results, on the whole, 


taken in conjunction with the performance of the vessel on service, att 
considered sufficient to show that a high degree of economy may be antic- 
pated in the combination type of engine—an economy probably higher than 
has been obtained in any other type of marine engine for vessels of this 
‘lass. There appears little doubt that in vessels of low speeds, for which 
Parsons turbines alone are unsuitable, and where economy is of primary 
importance, this system can be advantageously employed. It 1s added that 
the crux of the question appears to be the design of the after body of the 


ship and the propellers, and the position of the propellers. With further 
information and experience, improvements in the design of these particulars 
may be anticipated. The Hon. C. A. Parsons has shown how to obtaim 
additional power for the same steam consumption; the problem now 1S how 
‘ ' lore 98 

to utilize this power most efhicientiy; in short, to m ike three propellers as 
_ . “—- ° ‘ ] ; 
efficient as two, and to get the full benefit of this additional power.—Pages 


Weekly 


ProGRESs 1N Turpines.—C. A. Parsons says that at the beginning of his 
experiments with turbines, in 1884, high steam velocities had to be avoided 
because of the cutting action on metals of minute drops of water entrained 
by the steam, and hurled against the surfaces at a velocity of 3800 feet per 
second. This was sufficient to erode a hard file one thirty-second of an 
inch in 145 hours. But in the compound turbines now used this erosion 8 
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ractically eliminated, s th at brass and copper blades can be used. Ad- 
me has been made in the reduction of steam per horse-power _In 1897 
the Turbinta consumed 16 pounds per horse-p wer; in 1901 the King Ed- 
ward consumed the same amount; but in 1907 the Lusitania consumed only 
2 pounds, and the Mauretan a 11% pounds. In large turbines there is a 
loss of about 30 per cent in the total energy, but it may be possible to 


reduce this —Nautical Gazette. 
MISCELLANEOUS. 


MecuanicaL SToKERS FoR Locomotives.—Mechanical stokers for locomo- 
tives have been tried on several American railways, and a number of such 
devices have been used experimentally to a greater or less extent. A 
special incentive to their introduction is the great size of mode rn locomo- 
tives, requiring not only the shovelling of enormous quantities of coal, but 
making it dificult for a fireman properly to maintain the fire in a box of 
extreme length. The subject has been discussed at the annual meetings 
of the American Locomotive Superintendents’ Association, and a report 
was presented at the recent mecting held at Atlantic City. ; 

The report calls attention to’the fact that mechanical stokers for locomo 
fives are in their infancy, and that efficiency beyond that of hand firing 
an hardly be expected at this stage. But at the same time the results thus 
far obtained hold out great hopes for the future, especially as the matter 
has been taken up in earnest by a number of railways. With the introduc- 
tion of stronger wagons and improved couplings and brake valves, it be- 
comes practicable to increase the length of trains. It is reasonable to 
assume, therefore, that the average tractive power of locomotives will 
increase. This being the case, it is possible that the increased fuel con- 
sumption per mile will render it advisable to provide mechanical means of 
fring for two reasons: First, to secure the development of a high sus- 
tained tractive effort; and second, to render the service attractive to men 
who possess qualifications to become successful locomotive enginemen. 
The report reviews some of the developments of the past year, and from 
it the following notes are taken 
The Chicago and Alton Railway has equipped 22 of its engines with the 
Strouse mechanical stoker, which is of the steam-driven horizontal recip- 
rocating plunger type. The coal is fed through a detachable hopper to 
the plunger distributor, which distributes it in the fire-box by the forward 
movement of the plunger. The fire-box door is replaced by a special door 
hinged at the top and opening inwardly, being operated automatically. In 
the event of resorting to hand firing, the suspension rods which support 
the stoker in position are disconnected, the stoker moved into the gang 
way and the original fire-door re-applied. The stoker successfully handles 
any grade of coal from slack up to what will pass through a 5-inch screen. 
The coal is well distributed and raking is unnecessary. 

The Pennsylvania Railroad is developing an underfeed stoker of its own 
design, which so far seems to giv: promising results. This uses coal up 
to sizes of 4-inch or 5-inch cubes, and requires no change of the locomo 
tive other than the application of a special form of grate. The application 
of the mechanism is such that the fire-door is in no way obstructed, so 
that hand firing may be resorted to on the road without any change 
removing Of apparatus. At the present time the coal is shovelled from 
the tank to the hopper of the stoker, but it is intended to fit some kind of 
mechanical conveyor. 

The Chicago, Burlington and Quincy Railway is using the Barnum 
underfeed Stoker. This requires coal screenings of 1%-inch size Che 
application of this stoker is such that hand firing cannot be accomplished 
without changes which involve the work being done in the shop Che 
= peel! the stoker necessitates the removal of the grates, extension 

CK iframes, and t remodeling of the ashpan and draft appli- 
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ance in the front end. The distribution of coal in the fire-box js such 3 
seldom to necessitate raking the fire With this stoker also the coal i 
delivered to the hopper by hand, but it is the intention to make it pong 
matic later. za 

he Erie Railroad is developing the Dodge stoker, which is of the 
overfeed type. The only change to the locomotive necessary for on 
application of this stoker is the replacing of the fire-box door by a spee- 
ially designed box-shaped door, in the center of which is a pivoted sheli 
which can be tilted to any angle to th i 


1 
} 


; ? plane of the fire by means of 3 
lever at the front of the door. Two four-blade gears revolving at about 
250 revolutions per minute on the top of the shelf spray the coal over the 
hre as it falls on the shelf from the hopper, which is attached to the top 

. : . , 


‘f the door and forms a part thereof. The distribution of the coal is con. 
trolled by means of tilting the shelf, and thus directing the spray of coal 
to any desired part of the grate. The whole operation can be observed 
through peep-holes in the fire-door. The coal is conveyed to the hopper 


by a worm conveyor extending from the forward end of the coal space 
in the tank to the hopper, coal being delivered to this worm from the full 
length of the coal space by means of another worm. In order to fire by 
hand, the front worm conveyor is thrown back on its hinge and secured 
to the tank. Che door requires no change, as be ing all in one piece and 
hinged on the original fire-door hangers; and it can be operated like the 
| ‘ ’ ar | 
il 


r 
ordinary door e size of coal r which t 


h tT us stoker is adapted 18 
everything that will pass through a 3-inch, or 4-inch screen. The Hayden 
automatic stoker is in use on the Erie Railroad, and a number of tests 
have been made, which showed its possibilities to be such as to warrant 
the construction and placing in service of five more machines—Th 
Engineer. 


\ New APPLICATION OF THE DiviNncG BELI \ remarkable diving bell or 
portable caisson has recently been constructed for the German Navy De 
partment for use in the deepening of the harbor of its naval base a 
Csingtau. The remarkable features are not so much those of the bel 
itself, but of its connection with the imposing structure above water, the 
whole making a complete and self-contained unit for excavating to 
maximum depth of 15 meters below water level 

[wo pontoons, each 16.5 meters long, 5.6 meters wide, and 2.2 metets 
deep, are rigidly braced together bow and stern, forming between thema 
well into which the diving bell may be completely withdrawn from th 
water Upon the deck of the joined pontoons 1s erected the superstrit 
ture, from which the diving bell is suspended and operated, consisting 
principally of conventional I-beams and angles 

The diving bell is built of sheet iron, externally braced, and is 10 meters 
long, 5 meters wide, and 2% meters high. Extending upward from th 
top of it are three telescopic shafts, two for the hoisting of the excavated 
material, each So centimeters in diameter, through which a bucket of! 
ton capacity can pass, and one of I meter diameter for the workmen 
Each of these is provided with such an “air lock” as is now familara 
connection with tunnel and foundation work in New York and eds 


where, in which, as workmen enter, the air pressure is gradually raised 
from that of the atmosphere to that required to exclude water and mut 
from the interior of the caisson, being similarly reduced for those ascent 
ing from work. The air locks of the spoil shafts are identical, but the a 
may be compressed or exhausted much more rapidly in the horsting of 
buckets of excavated material, the gradual change of pressure being neces 
sary in the case of men only as a precaution against caisson disease. 

[he bell is suspended by four sets of chain tackle, one at each comet, 
which are mounted on opposite ends of two shafts on the operating pa 
form of the superstructure, driven simultaneously by an electric moter 
when it is desired to raise or lower the bell 
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Higher platforms carry two cranes, which receive the buckets of ex- 
cavated material from the top of the spoil shafts and deliver them into 
sows alongside or however desired, the cranes also being electrically 
driven, as are the winche s inside the spoil shaft for hoisting the buckets 
from the interior of the be Il. One man on the platform at the top of each 
of the latter can hoist the bucket with the winch, detach it, and hook it 
onto the crane, and vice versa, and also raise and lower the bell as desired. 
Two more operators for the cranes above are required 

On the deck are three compressors supplying the necessary air pressure 
to the interior of the bell, power for the whole equipment being supplied 
from a stationary plant on shore. Both the superstructure and the interior 
of the bell are electrically lighted, and communication is maintained between 
them and from either to the shore by telephone. Quarters for the crew 
are provided in the interior of the pontoons. _ 

The design of the superstructure permits of continuous operation being 
carried on independently of the varying height of the pontoons due to 
rise and fall of tides— Scientific American 


Tue Reeve MemoriAt Prize. (In Memory of the late Bvt. Brig.-Gen. 
LV. D. Reeve, U.S.A.) Sixty Dollars and Certificate of Award.—To be 
awarded annually upon the recommendation of a board of three suitable 
gersons for the best short paper upon a subject of general interest to the 
Services, selected by the Council. Competition open to the Army, Navy, 
Marines, and National Guard Papers to be submitted not later than 
May 1, 1910, and to contain not more than 4500 nor less than 3500 words 
Conditions, in other respects, to be the same as for the Gold Medal Prize.* 

Subject—““ What measures taken in time of peace will secure the best 
results in time of war through joint action of the Army and Navy?” 

Board of Award.—Brigadier-General Arthur Murray, Chief of Artillery; 
Professor Philip R. Alger, U. S. Navy; Brigadier-General Charles McC. 
Reeve, late U. S. V. 


Customs AT LAUNCHINGS.—Custom decrees that a gold coin, or at the 
very least silver, shall be put under the mainmast of each new ship 
launched. The coin bears the date of year when the vessel is completed, 
a fact well known to collectors who keep an eye on ships that are likely 
to be the depository of numismatic prizes. Thus at Liverpool some years 
back a derelict Yankee schooner was bought for a song, yielded an 1804 
dollar, the rarest and most eagerly sought after of all American coins 
It sold readily for £1500 and would be worth to-day at least double that 
sum, for it was in perfect preservation, having rested in its cotton wool 
wad beneath the hollow “sleeping” of the mast since the day it was first 
placed in position. Its recovery was the result of foresight and business 
enterprise, combined, of course, with special knowledge. A man passing 
the worthless hulk on the day of the sale noticed the date 1804 on her 
stern, and rightly guessed that she might likely be the bearer of a dollar 
of that year. In the same way have been preserved many of the ancient 
silver Scottish pennies known as dolts, which were so tiny that 120 of 
them were barely equal in value to the penny sterling. The old Scottish 
shipbuilders of the day hen these coins were in circulation, used, with 


Ss W 
characteristic national thriftiness, to put one of them beneath each mast 














*Each competitor must send three copies of his essay in a sealed en 

velope to the Secretary of the Military Service Institution of the United 
States, Governor’ s Island, N. Y., to reach him on or before May I, 1910 
be essay must be strictly anonymous, but the author shall adopt some nom 
oo and sign the same to the essay, followed by a figure corresponding 
mi the number of pages of MS.;: a sealed envelope bearing the nom de 
plume on the outside and enclosing full name and address, should accom 
pany the essay. 
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they = stepped,” in preference to the more valuable groat Owing to their 
small size, however, combined with their well-nigh infinitesimal value 
regarded simply as money, most dolts that were in circulation were speed- 
ily lost, leaving those that had been placed beneath the masts to become. 


from the collectors’ point of view, of extreme value.—Lewiston Jo urnal 


THE ARMAMENT OF Mopern BattTLesHips.—The discussion on the = 
tion as to whether the primary armament « »f battle ships should include only 
one caliber of guns, as in the case of Dreadnoughts, or a combination of of 


Say, 12 inch and 9.2 inch, or some ‘other lighter breceh loader, continues, 
although with less persistency. But it is becoming of less moment sing 
all powers have followed our Admiralty in paver, Sy the principle. The 
views, nevertheless, of foreign writers are of interest. French naval 
authorities have gone very far in their criticisms on the subject, and I, 
Siécle—the journal of M. de Lanessan, a former Minister of Marine—giyes 
preference to ships having the armament of the Patrie and Republi que 
class of battleships, which rag gen rally to our Formidable class, 
the predecessor of the King Edward cl: vhich itself preceded the Lord 
Nelson and the Dreadnought In “woes experts have written with 
greater length than show of conviction on the “heresy of the Dread. 
nought.” There is also an abundance of criticism of German origin 

The reasoning which serves mainly as a basis for those writers who are 
adverse to the Dreadnought, especially in the matter of her armament, js 
that this battleship does not embody the lessons taught by the late war in 
the Far East, and takes no account especially of the teachings afforded by 
the Tsushima engagement. This war, they say, showed very clearly the 
value of medium calib r ordnance: this class of ordnance should not have 
been set aside; it should be reinstated. But the special conditions applicable 
in this engagement are too often lost sight of. Notwithstanding, however, 
such adverse theories, all navies are now building Dreadnoughts. There 
are to be found, it is true, differences in regard to the composition and 
organization of their armament; nevertheless, all the ships are based on 
the main principles which we followed in the construction of their 
prototype 

Seeing that the oie iry object for which a battles nip is built is the fight- 
ing of an enemy’s warship, it is _ clear that it should be designed with 
this end in view aiudlaoe battleships are Beer bebe both as regards their 
vital parts and their armament, ~ hardened armor, the average thickness 
of which is not below 9 inches. The attack on such an armor with a eunof 
a caliber equal to the armor thickness resolves itself simply into a loss of 
ammunition, and such a gun forms nothing but an encumbrance on board 
a modern battleship. But here the case of Tsushima is again put forward 
to show that in ve r to place a battleship hors de combat it is not at all 
necessary to attack its protective armor. The ill ustration is correct so fat 
as it goes, but the class of Russian battleships in questions, and the state m 
which they reached Tsushima, encumbered with coal, on an uneven kee, 
and so low in the water that their side armor was frequently below the 





water-line, should not be lost sight of. These conditions do not apply i 
the least degree to modern hattl« s] ips an their norm i] state. and nobody 
believes that any nation is going to arm exclusively with the view to detea 


a fleet of the composition of that which Admiral Rojdestvensky so ably led 
to Far Eastern waters 
It has also been stated that success will be better assured by demoraliz- 

ing the enemy through the depressing effect of a shower of explosive shell, 
rather than by actual losses in men and damage to their ships. This pet 
haps may be true when dealing with an enemy whose morale 1s weak or 
weakened, but it is a mere theory at best, and there are no facts available 
tending to afford confirmation for it. Besides, one can never be certai 
that such an enemy is ton one that will have to be fought. But even then 
this theory does not speak against the usefulness of large-caliber ordnance; 
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on the contrary, for it 1s n matter rf common knowledge that the Rus 
sian crews were constant n deadly fear of the Japanese heavy higt 
explosive shells. Those irom th ago r-caliber guns, even when falling 
“in showers, were tar irom causing the terror which the heavy I2-1 
shells inspired. It has b ell said that a number of smaller shells 
not compensate for one large-sized projectil 

Our navy has always acted on the principle that the very best argument 
to use when dealing with an enemy ts to sink him, and it is when the 
Japanese Or any other 1 avy has acted on this same principle that the —-. 
cess of an engagement has been the more final. There is, therefore, no 


alternative but to place battleships in a position to use this argument with 
all its effectiveness. Moreover, the caliber of guns has been established 
immutably by the protect afforded to battleships; this protection makes 
it necessary to have resort to guns exceeding 9 inches in caliber, and there 
are no facts which can be derive late war likely to modify t 
but there is much to the ntrary 

The second point which demands consideration is as to whether one cali- 


e° 
Lise 
Mis, 


~~ 
~ 


ber only should be adopted, instead of mixed batteries. It is not difficult to 
arrive at a decision on this point if the manifold advantages be considered 
which the unification of caliber introduce in the manufacture of armament, 
the training of the crews, t regulating and controlling of firing, the pro- 
vision of ammunition and supplies. One single caliber simplifies everything 
in regard to armament, and those means alone which are simple ensure 
success in warfare. What importance, may well be asked, can the firing of 
afew rounds more per minute have, if they are fired with powders of a 
diferent nature, manufactured at different periods, and if the projectiles 
they carry do not behave uniformly on their trajectory? The question does 


not resolve itself into the firing of a greater or a lesser number of rounds 
during an engagement, but in the number of rounds which tell. This result 
is very greatly facilitated by uniformity in powder charges and projectiles 
There remains the question of caliber. That of 12 inches was a necessity 
at the time the Dreadnought was built, for various reasons. If a smaller 
caliber had been decided upon, it meant the risk of having an armament 
insufficiently powerful to cope with a very probable increase made in the 


thickness of the armor that would have been opposed to it. There was, 
on the other hand, n vidence available at the time that a larger caliber 
than 12 inches was necessary There may be in the future; but when the 


time does come for an increase in caliber over 12 inches, the 
will be duly met. 





Therefore it is clearly evident that the armament of the Dreadnought 
consisting of ten 12-inch guns, forms a most logical conception. The ship 
$0 armed came in its right pl in the methodical evolution of shipbuilding, 
as determined by the lessons taught by experience, battle practice and fire 
control experiments,* which always have ruled in the British shipbuilding 
industry. It is all very well now to devise very cunning means to place 
twelve such guns on board—some navies find even eight to be a sufficient 
fumber; or to decide, in theory, in favor of 13-inch, or even 14-inch guns 
mstead of 12-inch; or, again, to elect to mount three guns in one turret 


The fact, nevertheless, remains that we led the way; the course was opened 
by the Dreadnought , 

The same organic, ballist © ind tac tical reasons which spe ak in fav Tr of 
éunitorm caliber for the main armament have as much, if not more. weight 
when considering the secondary armament. It is hardly credible that a 


‘ 
' 


avy, having simplified the main armament, should be desirous to agree t 
complications in regard to the secondary one. In the case of the latter, 
however, the caliber to be selected cannot be decided upon so readily as is 
ie case with the main armament, for more varied and numerous factors 


‘ome into play. The secondary armament has several duties to perform 
Yea 


*See Engineering, Vol. LXXXIII, pa 
66 


y SO 


eC 











1000 PROFESSIONAL NOTES. 


It has, in the first place, to serve as a defence against t pedo attack: ¢ 

in fact, is so far its principal object. It may also come into line omen 
auxiliary ships; these may not always be worth a round from a 12-inch 
gun, although when there are ten of the latter available it is not necessary 
to be so sparing of their fire as was the case in the past. It can also event. 
ually be of use in a fight between battleships 

From the point of view of defence against torpedo attack, the 3-ine 

caliber gun at the time the Dreadnought was designed had a series Bb 


great advantages: its lightness made it possible to carry a large number: 
its ammunition, having a very low att og could easily be stored on board 
in large quantities; its rapidity of firing also formed a valuable feature 
It was well known that the effect of 3-inch gun-fire had occasionally proved 


somewhat inadequate to stop + ha de during the late war, but the class 
of projectiles then used was sufficient to samen for this, and it was 
thought that a high explosive shell of better make would improve matters 
from the point of view of the gun. The arguments, therefore, which spoke 
in favor of a battery of over twenty 3 inch guns were of a very conclusive 
order, and they very naturally prevailed 

But matters have progressed under this head also, and destroyers are 
now built displacing 600, 1000 and even 1800 tons. The 3-inch caliber gu 
now becomes insufficient, and we have adopted the 4-inch; in America they 
have taken the 5-inch, and the 6-inch is mentioned. It is easy to see that 
guns of these large calibers, and the two latter especially, can have a greater 
actual firing efficiency than the 3-inch guns in a fight against battleships, 
while being also more powerful to repel torpedo attacks. But there is 
nothing in this which runs counter to the principles which guided us in th 
wuilding of the Dreadnought. It does not in any way mean a return to 
medium-caliber ordnance in the sense in whict h that appellation is usually 
understood, and for the purpose which that class of ordnance formerly had 
The medium-caliber ordnance is far from heaving produced at Tsushima the 
effects which are attributed to it. The only respite which the Russian heads 
of columns had in the course of that engagement was when the Japanes 
momentarily ceased firing their large-caliber guns, and that can only have 
occurred when the Japanese armored cruisers, whose armament consisted 
only of 6-inch and &-inch guns, with the exception of the 10-inch of the 
Kasuga, tacked ship in order to alter their course. All the accounts of the 
fight are most convincing on this point, and tend to show that it is idlet 
demand from medium-caliber guns what they cannot give, even sometimes 
at moderate ranges. 

A point which also deserves consideration is this: Formerly medium 
caliber guns started from 6 inches upwards. But there appears to be @ 
the present time a tendency to include in this class, or, we should s 
among the ordnance which is described as of “ medium caliber,” both guns 
which are above 6 inches in caliber and guns which are below that lm 
The principal, if not the sole, range of usefulness of this class of ordnance 
is to repel torpedo craft and destroyers. Rapidity of firing is, therefore, a 
utmost importance. In the case of a gun served by — the rapidity of 
firing depends upon the weight of the projectile and the bulk of the charge 
and although a 100-pound shell may be considered "load which can be 
handled by experienced gunners, the charge of pure nitro-cellulose powder 
required to give to it the necessary muzzle velocity is no doubt more balky 
than might be desirable. This probably Sormed one of the principal con 
siderations when the United States decided to adopt the 5-inch caliber 
The 6-inch gun would complicate matters further still in this respect, 
although it might meet the case using cordite. But in this, as in all mat: 
ters, there are advantages together with disadvantages, and a selection 8 
difficult. 

To sum up, the program which we 
the Dreadnought, and which we followed, ha 
It is being generally followed by the other navies 
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program established the following: One single-caliber for the main ord- 


nance—that is to say, the minimum which affords a margin of safety as 
against any possible improvement in armor protection ; and one single 
caliber for the secondary ordnance, the maximum consistent with the carry- 
ing out of rapid firing against high-speed torpedo-craft.—Engineering. 


Tae ApvANCE OF MARINE ENGINEERING IN THE Earty TWENTIETH CEN- 
cury.—Nearly forty years have elapsed since the Institution of Mechan- 
ical Engineers had the first “ Review of Marine Engineering” read before 
it at the Liverpool meeting in 1872, and it is not quite ten years since the 
last review was read. Mr. Arthur J. Maginnis, in presenting a further 
review at the recent Liverpool meeting of the institution, found it unnec- 
essary to touch upon the numerous intricacies and doings of reciprocating 
machinery, and at once proceeded to the consideration of the new form 
of marine engineering, which, so far as the merchant service is concerned, 
commenced with the twentieth century 

Almost the first actual Parsons turbine machinery publicly exhibited was 
at the Shipperies Exhibition held in Liverpool in 1886, when an installation 
was placed there to generate electricity. From that time onward turbine 
driven electric generating plants have been gradually introduced in electric 
generating installations on both land and sea, but more especially on 
steamers where the space is so restricted. 

The author presented Table I from the paper read by Mr. James 
McKechnie at Barrow, in 1901, brought up to date so far as turbine 
machinery is concerned. It will be seen from this, said Mr. Maginnis, 
that practically no advance or improvement has been made in consumption 
of fuel since that date; but the adoption of turbine machinery, although 
not actually improving upon the consumption per I. H.P., has brought 
about an advance, by the fact that it has enabled greater speed to be 
obtained. 

Up to the present time, continued Mr. Maginnis, but little progress has 
been made in the adoption of turbines for slow-going merchant or other 
vessels, owing, no doubt, to the difficulty of applying the turbine to the 
single propeller, but in no other field of operation is there such an opening 
fora simple form of rotary machinery. 


TABLE I.—AVERAGE RESULTS OF MARINE ENGINES 





Boilers, Engines, and Coal. Average Results: Turbines. 
Ee ccaccccccccsccescces] SOR | S008 | sie 1901 1909 
Boiler pressure.........lb. persq.im. 52.4 | 77.4 | 158.5 197 195 
Heating surface per sq. ft. of grate 

. sq. ft. = 30.4 3I 38 & 43* | as 1901 
Heating Surface per i.h.p......sq.ft.| 4.41 | 3.917 | 3.275 3.0 “ 
al per MemeGen @POtC.... ..2 000. Ib. - 13.8 15 18 & 28* i 
Revolutions per min........... revs. 55.67 59.76 63.75 87 = 
iston speed ............ft. per min. 376 467 529 654 None 
Coal per i.h.p. per hour.......... Ib.) 2.11 1.83 | 1.52 1.48 as Igo! 
Average consumption on prolonged 

a Ib.| .. 2 1.75 1.55 


* Natural and forced draft respectively. 


R., those who have of late had the experience of visiting the engine- 
mcd vessels where nothing is visible but large cylindrical-looking, 
moving masses of metal, instead of towering cylinders and columns 
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inside of and al 


yout which piston and connecting-rods, crossheads, yaly 
motions, crank-shafts, levers, etc., are flying to and fro, it is self-eyiden 


that the old style must give way to the new. When it is borne in mip 
that it has taken over 70 years to rendet ull parts of the reciprocating 
marine machinery fit for the work, it cannot be gainsaid but that in a fey 
years the difficulties yet to be experienc 1 will be surmounted by the 
adoption of the turbine in the cargo steamer 7 
Turbine Machinery for Cargo Vessels.—In order to make some efforts 


to bring about the use of the steam-turbine or other torm of rotary ma- 
chinery in this type of vessel, it will not be out of place here to consider 
the nature of the problem which awaits solution. In full-lined vessels of 
the single-screw “tramp” type, the speed of revolutions of the propeller 
is not so great as to allow of the propeller-shaft being driven direct from 
the turbine-rotor so that it seems as if, even for this class of vessel, it 
would be necessary (notwithstanding the increased first cost) to adopt twin 
or even triple screws. In view of the present depressed state of shipping 
this seems rather a startling proposition; but, as for all practical purposes 
it is better to have more t 

reason why, if a better type of propelling power can be obtained, this 
should not be done in the same way as the departure was made from 
the two- to the three-, four-, and five-crank engines in all classes of mer 
chant vessels 

It may be remembered that, when these multiple cranl 
adopted, it was generally remarked 
cranks were all very well for high-s 
gines would not suit the cargo tran 
all sorts from trawlers, drifters, etc n 
found on cargo boats and six-cranks on express liners. Bearing this in 
mind, there does not seem to be an insuperable objection to apply the 
turbine to slow-speed vessels by the adoption of multiple propellers, say, 
three, as on moderate-speed liners. These propellers, smaller in diameter 
than the present single or twin screws, running at such speed of revolution 
us would allow of direct connection to the Parsons turbine, could, in # 
author’s opinion, be applied, and at but little if any more cost 
existing practice; for, although the cost of three lines of shafting ist 
met, they would be much smaller and lighter, and the advantage ot t 
boiler pressure being much lower would enable considerable saving of cost 
and weight to be gained 

[he marked advantages of turbine machinery in all the numerous vee 
sels fitted up to date, is so evident that it will be worth while enumerating 
them here, in order to point out the desirability of an early effort beim 
made to apply th class of vessel now under consideration: 

(a) The rapid « 
iway with, the risk and 
cussions and shocks is altogether eliminated 

(b) The absence of piston-rods, glands, slide-valves, guides, crossheads, 
connecting-rods, link motion, and crank-shafts removes all risk of undue 
heating and distortion of parts. 

(c) The steady revolving motion on the shafting reduces 
breakage of shafts and propeller-blades to a minimum, and also al 
less supervision, so that the men in charge can devote more time to 1! 
firing and working of boilers, etc 

(d) The avoidance of risk of serious breakdown caused by racing ® 
heavy seas 

(e) The marked economy brought about by the very great reduction @ 
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han one propeller on any vessel, there is » 
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the use of consumable and other stores, such as oil, packing, etc. 
(f) The saving in men’s time in opening and adjusting and general ove 
hauling 
(zg) The avoidan of an extensive outfit of tools and gear mecess#/ 


to effect the work 
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(h) The reduction in first cost of many spare parts, which must be 


arried for piston machinery in case of a breakdown. 
~ (i) The lowering of boiler pressure, which has allowed of an extensive 


reduction in weight and first cost. | | 

(;) Another advantage is that the past eight years have shown that 
the Parsons turbine machinery will not break down or stop. From ex 
tensive enquiries which the author has made, notwithstanding that there 
sre now over seventy steamers continuously plying to and fro, no sailing 
schedules have been upset by a failure of machinery up to the present, nor 
has a turbine steamer ever had to be towed into port 

On the other hand, beyond the difficulty ot keeping down the speed of 
propeller revolutions to suit the turbine, the objections against its adoption 
are not very serious; apparently, some cargo space will be absorbed by 
having two or three tunnels aft, but this can be partly compensated for 
hy a considerable reduction of engine-room opening through the decks 
upward. The risk of breakage of propeller-blades will, no doubt, be put 
forward; but this all-recent experience has shown in reality no greater 
than with the single propeller 
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By consideration of the foregoing facts it will be seen that the only (but 
naturally the most important) feature, which has so far been against the 
use of turbines for cargo boats, is the mechanical one of relative speed 
t turbine-rotor and propeller, and it is much to be desired that sone 
similar syndicate to that which initiated the start on the River Clyde 
boats be formed to make a start with a cargo boat, say, of 2000 to 3000 
tons deadweight and ten knots’ speed. It is also necessary for those now 
actually engaged in the manufacture of turbine machinery t give the 


matter the most careful investigation, for the author, speaking with con- 


siderable knowledge and experience of re iprocating or piston machinery, 
as no hesitation in stating that rot iry machinery must eventually replace 





the present system. 

Considering that under the British flag there are more than 6000 steamers 
t the cargo type, it will be readily conceded that this is an immense 
pening tor mechanical engineers of the country ¢ 
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simple by compound machinery, with the 


necessary to re-boiler 


In order to show how rapidly turbine ma 

















Figs. 1 and 2 have been compiled, and from these it can be seen that the 
adoption of turbine machinery for main propulsion has been extremely 
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rapid, rising in the Merchant Service from one steamer and 3500 horse: 
power in 1901 to sixty-four steamers and 603,200 horse-power in Decem 
1908. There is no doubt that the adoption will become increasingly rapid 
the future, as the system spreads amongst all classe s of steamers. 
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Zealand service and fitted on the steamship Otaki of the New Zealand Ship- 
ping Co., Leadon. This system is dealt with in another paper appearing in 
* present issue. : 
Coming now to ‘the mechanical details of turbine propulsion, it must be 
noted how few there are to discuss compared with the very numerous 
details of piston-e1 igines, almost each one of which in itself has been 
the foundation of elaborate papers and discussion in the past. The only 
detail in the Parsons turbine-machine since the shape and formation of 
the blades in both the stator and rotor have been fixed by its inventor, 
is the fastening of the blades or vanes, and this is of such a simple nature 
that all difficulties have been surmounted, and so far as the turbine proper 
is concerned the wear and tear are trifling. No doubt in some cases 
rouble has been experienced in straining in the rotors, due to centrifugal 
action, and it has been found that rapid corrosion in certain parts has 
taken place, but a few years’ further experience will probably solve and 
effectually remedy these and some other minor defects which have oc- 
curred. It is a pleasing duty to note how few are the details or defects 
now requiring attention in the turbines themselves, but it must not be for- 
gotten that in the first trials many difficulties were experienced, and special 
merit is due to those engaged in the early developing of this machinery, led 
by Mr. Parsons, for so ably and so practically overcoming the difficulties 
which presented themselves 

Condensers.—The obtaining of as perfect a vacuum as possible being a 
special factor in steam rotary engines, the question of an efficient con- 
denser becomes all important, and it is remarkable that almost simul- 
taneously with the coming forth of the turbine the first real efforts were 
made to ge upon the ordinary surface-condenser existing since the 
days of Hall, who introduced it in 1831, and actually had it fitted on the 
ceiesteneer Sirius in 1837, and on the early Atlantic liner British 
Queen in 1839. After considerable study and experimenting of the con- 
denser problem, it is a matter of common knowledge that it is only a few 
years ago that this question was given the great consideration which so 
important a matter deserved. After considerable study and trials, most 
interesting results were obtained by Mr. D. B. Morison, who, acting in 
conjunction with Professor Weighton, succeeded in discovering hidden 
defects and placing the designs of condensers, Contraflo and others, on 
factory footing, and fully explained them in various pape rs read before 











kindred institutions. These improved condensers, with the addition of the 
modern eve 3 ir-pumps and the vacuum augmentor of Mr. Parsons, 
have ensured satisfactory working and have helped to hasten the adoption 
of the turbine 

Shafting —Owing to thé loption of balanced-piston engines and the 


turbine principle, the shafting of modern vessels has now almost ceased 
a . , ; . 
to be the source of anxiety and trouble known in the past, the shocks and 


uneven straining being almost altogether eliminated, so that it is unneces- 
sary to comment up n this section of marine-machinery, with t he exception 

perhaps of the after-lengt! n which the pre pelle ‘ris direc tly p! iced This 
shaft which fi rmerly gave such trouble by frequent fr: rcture s, and even 


when no fracture took place, caused unnecessary expense by the frequent 
drawing of the shaft inboard for examination, has of late become mor 
satisfactory by the adoption of long continuous gun-metal liners or casings 
The latter prevent all corrosive action in the portion of the shaft not 
visible, and the revised rules for diameter have also insured 

— given to withstand the rough usage to which this part of screw- 


4 
ample strength 


propelling machinery is so liable, owing to variation of draught of vessel 
d the violent racin g and straining in heavy weather. 
Pade. Wit regard to the propeller itself little can be said, as th 
lesign and style of construction have now settled down to recognized 
types for the various classes of vessels Notwithstanding the numerous 


Papers read on the su! t and immense sheets of formule and diagram- 
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matic exposition given it, 12 1S yet Only | 

















peller can be found for each vessel, and tl ( 
blades of the two great liners Lusitania 1 WV 
doings of H. M. steamships Jris and M iry 1 
ing and unexpected results were obtained 
ilers Coming now to the steam-generat 
the last time marine engineering was brought bet 
by Mr. McKechnie, it is not possible to not 
the design as no marked alteration has taken pl 
in the manufacture and working of larger boil 
the still further reduction of riveted parts. A 
sive the modern boiler shell-plate has become, it 
l; st plate yet rolled measures 42 feet by 9 fe 
tl and weighs close on 11 tons. Strange t 
on one of the most powerful liners, but o1 nod 
named the Knight Errant. The introduct f 
inside the boilers without any working part 
reduced the repairs rendered necessary | ] | 
the varying temperatures prev uling in different | 
In considering this question of boilers, one mus 
to the still further ad » to be gain / 
iachinery, owing to the fact that lower st pI 
this means in saving of weight over t S( 
boilers of quadruple and the later tripk si 
be fully realized, when it is considered that 
ind Mauretania the saving in weight on t 
tons over and above that which would | 
uadruple piston-engines had been used hi 
ross-channel vessels ch as the Isl f Maz 
be seen at the Liverpool landing stage, th 
something like 75 tons less weight than woul 
machinery of equal power. To the naval | 
presents a pleasing factor, enabling him ' 
demanded by the exigencies of modern travel 
Mechanical Stoking A detail of considerabl 
room is that of the adoption of mechanical stol 
This, like other subjects, has been the us f 


patents; but, so far, it cannot be said 


ensure universal adoption, although the Henders 
used. The fairly-wide adoption of forced draft 
difficulty, and this is much to be regretted, { { 
vant of sor system is badly felt, whi 
iway with the ard is requirements of stok 
present so trying, and one may say so del 9 
conjures up the scene on board of g 
tons of coal are consumed in 24 hou t 
manipulated by the firemen and trimmers tem] 
up to 120° F., the great want of 1 

nd it is ped that suitable forms of 1 

] vy iV ve ' re } , , + + 
of propelling machiner be pr lent 
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— eliy adonted. as also in all roval yachts and other pleasure 

f boiler is generally adopted, aS also IM all yal yae and preasul 
craft. , . ‘3 Si te ol ' 

So far as the mercantile marine of the world is concerned, there are n 

more than 250 vessels of all classes, of 300 tons and upwards, fitte d with 

water-tube boilers, and of these about fifty are passenger, and the remain 


fer of the ordinary cargo type The most recent vessel fitted with water 
tube boilers, and the first with turbine machinery built in Japan, is the 
Japanese steamship Sakura Varu, which is of the following dimensions: 
Length, 335 feet by 43 Te t by 31.6 teet, of 3200 tons, and a displ icement ot 
Mo tons, on 17 feet draft and 8500 I. H. P., with speed of 21 knots per 
hour: being of the so-called Volunte« r fleet, it is not unlik ly that the 
adoption of the water tube boiler Miyabara design has, in this case, been 


due to the naval requirements, more than to its general suitability for com 
mercial purposes. , P ‘ , 
Fuel—Coming now to the important question of the nature of the fuel 
used, even here it is to be regretted that no great advance has been mad: 
true it is that in certain trades, and on steamers favorably situated to 


tain oil-fuel, progress has been made, but up to the present there is no 
pronounced sign that liquid fuel will generally supersede coal [This is 
1 1 


much to be regretted, as there is no question but that liquid fuel presents 


many features to recommend its adoption for marine purposes 
A most interesting comparison of the saving to be made is given by cé 
paring the working of the R. M.S. Lusitania with coal as with oil fuel, 
the effect of which is stated to be that the number of firemen will be re 
duced from 312 to 27, accommodation for passengers increased by 200, 
cargo capacity increased by 5000 tons, and the monetary gain on 
each round voyage £7000 over present return. It is surmised that in mak- 
ing this estimate, no account has been taken of the cost of adapting the 
furnaces; but even here the cost would not be prohibitive, as the existing 

connections could be largely used 
Considering the various advantages, and bearing in mind that they hay 
emanated from practical experience in naval and other ships, it must be 
admitted that if steam is to continue as the great motive power for marine 
11 | 


propulsion, liquid fuel will sooner or later become more general, especially 
if the price of the material can be kept down in proportion to the large in 


crease in consumption, which must, of necessity, follow if it be adopted 

Internal Combustion Engines.—Following upon the subject of liquid fuel, 
there naturally comes the question of internal combustion engines which 
are now being widely adopted for smaller craft and also for barges. 


Numerous designs for different kinds of fuel are now being put to work, 
and are gradually being made use of in all parts of the globe, but up to the 
present no ordinary cargo vessel of 1000 tons or upwards, has bee 
itted, but, like other branches of marine engineering, the striving after 
greater economy will no doubt bring further developments. 


Following upon the liquid fuel internal combustion engi1 mes the 
very important prop sal to use gas generated on board the vessel Of this 
it is dificult yet to expr: 1 decided opinion, as, with the exception of the 
now well-known suction-gas vessel Rattler, but little experience has been 


gained, and that only on smaller craft; at the same time, consideration of 
the subject tends to raise hopes that a gradual introduction of the system 
May soon come about 

That a considerable number of wants for this class of machinery | ive vet 
to be surmounted, cannot be denied; the want of simple and reliable r¢ 
versing of propeller, ready provision for working all the numerous auxiliar- 
es, providing heating apparatus and simple working appliances for cargo 


and such like, present great, but not insuperable, difficulties 


{ » faa ' . 

ne feature connected with all descriptions of internal combustion en 
oY " - , 
gines, which will no doubt, to a certain extent, militate ag st them 
tha ' litate ag: t 
“lat up to the present, for marine, and practically all other purposes, they 


must be of the piston iprocating type, which leaves them open on the 
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objection that they are commencing where the modern marine steam engi 
is leaving off. That is to say, the success of the steam-turbine nated 
on board ship (as already considered) has practically created an objection 
to the further use of the crank-shaft and all its accompanying parts, so thar 
under present outlook, the rotary form of power motion appears to have 
the most favorable chance of general adoption, and it is to be regretted 
that, so far as can be seen at present, there is but little hope that direct 
rotary power can be obtained by explosive motors in the near future _ 
Direct Electric Drive for Propellers—The fact that the coming power 
for marine propulsion must be directly rotary, coupled with the success of 
the steam-turbine, has brought forward another system, which, in the 
author’s opinion, will soon be widely adopted, namely, the application of 
electric power direct to the propeller shafts. In view of the fact that Up-to- 
date steam still remains the most simple and most useful source of power 
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Fic. 3.—Diagram of space occupied by turbo-electric and reciprocating 
engines 


available on board ship, and can, thanks to turbine machinery, be readily 
and economically put to generate electricity up to great power, it will not 
be out of place to note the advantages likely to accrue from the adoption 
of direct electrical shaft drive. 

In the first instance, reversal of the propeller with full effective powers 
attained and readily effected. Secondly, the design of both the steam ane 
electric plant can be so modified as to enable the naval architect to make 
better and more profitable arrangements for both passenger and catg 
space. 

The application of the electric drive and form of motor have now beet 
so improved as to reduce wear and tear to a minimum, and has also ® 
creased the efficiency, so that prompt and reliable starting, reversing am¢ 
stopping are ensured. Owing to the fact that the lower boiler-pressure af 
be used by the steam-turbine generator, it is anticipated that the weights 
of the steam and electric plants together will not exceed that of the preset 
system of reciprocating machinery, and it is also estimated that the 
cost will average about the same. Of the advantages of this system, om 
which will commend itself to the navigating department is that the long 
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looked-for apparatus to control the movements of the propellers direct 
from the bridge may be obtained. 

Another advantage is that electricity, like steam, is capable of being 
readily applied to all the other requirements of shipboard, such as steering, 
windlass and winch-work, combined with the further advantages of more 
economical distribution and giving a simple and agreeable artificial light 
throughout the vessel. It will no doubt be advanced by some that if turbine 
machinery has been the great success claimed for it in the early part of 
this paper, why is it necessary to add further complications by introducing 
dectrical drive? To this may be replied, that it is not proposed to use 
dectric drive on fast vessels (naval or mercantile) where the turbine has 
heen so successful, but to apply it to the slower-going cargo tramps, as if 
the promises now put forward are carried out—and electricians state that 
they are quite within the range of present practice—it will present the most 
simple means of obtaining rotary motion slow enough in speed to apply 
to the ordinary screw-propeller working at from 70 to 120 revolutions. 

For an accotint of the proposals as put forward, a study of the papers 
on electric power for main marine propulsion, brought before the Institu- 
tion of Engineers and Shipbuilders in Scotland by Mr. Mavor, and later 
before the Institute of Marine Engineers, London, by Mr. Durtnall, will b: 
found interesting. Should this system of main electric drive for working 
srew-propellers direct come about, it may be safely said that a new era 
of electric navigation is about to dawn, and one promising great results 
For instance, the continued decrease in the boiler-pressures, as commenced 
with the steam-turbine machinery, will, no doubt, be further continued, and 
even lower pressures than now exist will be made use of, which will largely 
decrease the weight of boiler installations and so cheapen the first cost 
Through the fact of the greater portion of the machinery being electrical 
other than mechanical, the heavy weights of such moving parts as pistons 
piston and connecting rods, slide-valves, link motion, eccentrics, etc., will be 
done away with, and so render the outfit and overhauling of the electric 
boat (a vessel propelled by electricity generated on board by steam) more 
simple and more easily effected than on the steam-propelled craft at present 
in use. 

Looking back to the papers previously read on this subject, it will be seen 
that no such remarkable changes have taken place since the introduction of 
steam navigation as during the few years which have passed since the 
commencement of the present century. In none of the previous papers has 
even an illusion been made to the likely use of the internal combustion 
engine, or the suction-gas for marine propulsion, and only in the last paper, 
read by Mr. McKechnie in 1901, was mention made of the Parsons turbine, 
which is the first successful adoption of rotary instead of reciprocating or 
piston mahinery. 

Summary of Progress —Coming finally to the results attained by marine 
engineering to date, they may be summarzied as follows: Vessels of close 
upon 800-feet length and over 38,000 tons displacement are being propelled 
across the Atlantic at an average speed of 2514 knots, by turbine machinery 
working up to about 70,000 horse power, having a consumption of upwards 
of 1000 tons per day. Similar results have been given in the turbine-pr 
pelled warship Indomitable of over 40,000 I. H. P., and maintained across 
the Atlantic with water-tube boilers 

So far as the merchant marine is concerned, there is at present no sig! 
that the great horse power of the Lusitania and Mauretania will be ex 
= bad even equal! 1, f r some years to come, as the large v« ssels now 
Sith enentracncn _ the W hite Star Line, following the types of tl 
|e lange yy them during the past 30 years, are reported to have 
will be onhe a speed of about 20 knots, so that the machinery installations 
also being very moderate dimensions and power. This latter course is 
80 being followed by the Continental lines, all their more recent vessels 
hot exceeding 18 knots —Page’s Weckl 
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SINGAPORE'S GREAT Dock he contractors f new dock he 
begun work on the cofferdam and watertight embankment. This dock yi 


when completed, be one of the largest in the world, being &s 
: . 
l 





52 feet in 
ength, with a width of 128 feet betwee pings, and a depth at high 
water or spring tides of 34 feet. Provision is made for dividing the do 
into two compartments by an intermediat isson Che estimated tots! 
cost, including equipment, is about £400,000 Che dock is being built 
tl rder of the Dock Board, a Government department, and should, whey 
completed, be a great addition to Navy docking facilities in the Far Fay 
[he site is on the mainland, opposite the small island of Blakan Mati. 
which are situated the fortification, and artillery of this important naval 
and coaling station. The cost of the dock is being defrayed from local 

lonial revenue, through the medium of the Straits Settlements loa 
raised in 1906. The other harbor works, including the reclamation of & 
acres and formation of a new quay of 6000 feet on the town front ang 











the construction of a wet basin of 25 acres at Tanjong Pagar Docks, ar 
progressing favorably The total expenditure will be over £3,000,000, The 
harbor re yn should be completed in 1918, tl wet basin in 19% 
1 the d in 1912.—Page's H 
FACT AND FANCY nw AERONAUTICS Somebody has said that the success 


I 
11 inventor is usually more or less of an idealist, and invariably is po 





sessed of a strong imagination. Judging from the wild flights of fang 
ipon which an epoch-making invention serves to launch the innumerable 
y of magazine writers, we might add that in addition to being a 
maginative idealist, he would seem to be something of a hypnotist as wel 
\s a matter of fact, although the inventors of the steam engine, th 
telegraph, and the flying machine were necessarily possessed of a creative 
magination, they were essentially of a practical and conservative tum al 
mind. Stephenson, Morse, Marconi, and the Wright brothers may hat 
found time in the midst of their busy hours to glance at the future, and 
be momentarily thrilled at the thought of its splendid speculative poss 
bilities: but in the main they were too conscious of the inherent limitation 
f their inventions. too strongly engrossed in the effort to work out pe 
ently each nearest problem as it arose, to indulge in wild prophecy af 
ture accomplishment 
The attitude of the Wright brothers during their wonderful demonstre 
tion of the possibility of mechanical flight may be referred to as proving 
the truth of the above observations. Although they have created the at 


it least as far as its practical expr is concerned, we doubt if anyon 
nt of flight 





' 1 1 1 


who has spoken or written on thi 
is been more reluctant to predict tl chievements of the future, or mor 





servative in pointing out the inherent limitations of the art On the 
t hand, it is rarely that the birth of a new invention has brought tom 
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a flood of preposterous and impossible literatur is has appeares 
nilit | mer | future of the 
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g t ' 
Zeppelin, the W Bleriot, and others, whos 
tell gene pli k nd pet eve il e | I rl ] fligl t tne sensabe 
t the ve draw attention to the fact that in their press 
state of developme: the dirigible nor tl roplane has the sigat 
5 p ( l nilit € | é t < said f 
\ en t nt detect have beer they n 
egree, be p litary use \t writing 
seem to lie excl ely in the direct : 2 ng 1 tl rrying 
lispatches ® 
in prool f , we point t the f ee t 1 sent bot! t ; ane 
d the aeroplane, and particularly the latter, require, both for thei % 
5 1 landing, the provision of a large, fairly | 1 field or campus, i 
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from the obstruction of tt telegraph poles and wires, and building 
In the case of the a it is even necessary for safe st rting 
stopping that the surta e free ti m tall weeds or grass; for should 
machine in coming to 1 ground dip sufh iently for one wing swe] 
in among the long grass, | € col ta t is suiicient t swing it lent 
sround across its course, at the risk of wrecking the chassis or runners 


Furthermore, the well-k: wn rei tance o1 the aeronaut to start into the 
air in anything stronger than moderate breeze, particularly if the wind 
be variable, is very significant of the present crude condition of t art 
considered in respect to its commercial or military value. We do not 
hesitate to affirm that ther re many years of patient mechanical develop 
ment and practice in the air ahead of us, before we shall see 1 

of an aeroplane which can arise or alight (as it must necessarily « 
f practical value) with that independence of time, place, and weather 
conditions which marks the flight and the coming and going of the birds 
of the air. : 
Perhaps the most absurd of the military claims made for the airship 
and aeroplane is that of their ability to sail over hostile territory an 
destroy cities, fortifications, and military depots by the expedient of drop 
sing high explosives. In view of the great range of modern artillery, and 
the fact that a special type is now being developed to ri pel airship attack 
the machine must operate at a height of at least a mile above the earth, 
if it is to be safe from shrapnel and the special shells which will be fur- 


] } 
nished for its destructio1 At that height it would be a question of the 
} . at 


merest chance if a bomb released from the machine struck the object 
aimed at. There would no means of determining if the fort, magaizne, 
ttc, was in exact vertical alignment at the moment the missile was 
dropped. Allowance would have to be made for the velocity of the wind, 
which velocity could be known to those who were moving in midai1 
Moreover, the direction of the flight of the projectile would be the result 
ant of the vertical velocity, due to gravity, and the horizontal velocity of 
the ship itself. Consequently, to make a hit, the projectile would hav 


7 


to be released before the machine was vertically over the object, and at a 
certain specified distance ahead of the vertical line. How w I 

erator determine the exact moment at which to let go? It is evident that 
even approximately accurate aiming would be out of the q 
the limited amount of ammunition which could be carried, even by a larg 
dirigible, would render an attempted bombardment the most foolish kind 
of a farce. The 11 gh-explosive shells with which the Japanese 
bombarded the Russian fleet in Port Arthur failed to inflict vital damag 


uestion: and 


i a ia : ~~ 

It is now well known that the Russian ships were sunk by the Russians 
themselves, who opened the seacocks and flooded them In the many 
weeks of bombardment, the Japanese hurled hundreds of tons of r1-inch 
shells on the Russian fortifications. fleet. and buildings without bringing 
Port Arthur to capitulation. It was the sappers and miners that reduced 
te fortress. The damage that would be inflicted on a beleagured city by 
a whole fleet of dirigibles could never by ani possibility have a decisive 
effect upon the issues of t war 


We repeat that the present indications are that the airship and aeroplane 


of the future, even when thev have been developed to their ultimat« pet 
lection, will find their field of usefulness exclusively in the work of scout 


me 4 


g and the carrying f dic itches Scie ntific Ame rican 




















BOOK NOTICE 


“Altitude or Position Line Tables.” By Frederick Ball, Chaplain 
and Naval Instructor in His Majesty’s Fleet. London: J. D. Potter 
Price, fifteen shillings net per volume. 

These tables have been compiled to enable navigators to find the com. 
puted true altitude and azimuth of an observed heavenly body, when work 
ing for a position point and line of position by the method of Mareg Saint- 
Hilaire, without the necessity of logarithmic computation. The tables appear 
in three volumes: one for latitudes 31° to 60° and declination 0° to 24°; 
one for latitudes 0° to 30° and declination 0° to 24°, and one for latitudes 
24° to 60° and declination 24° to 60°; the first two are for use in all lati- 
tudes below 60° and with observations of all heavenly bodies whose 
declinations are less than 24°, the third extends the method to stars of 
high declination in high latitudes. 

The tables give the altitude computed for each exact degree of latitude, 
declination and hour angle; hence in taking out altitudes the navigator 
does not use the dead reckoning position as he would if finding them by 
logarithmic computation, but he uses an assumed position in which the 
latitude is taken only to the nearest exact degree, and the longitude is such 
that when applied to the body’s Greenwich hour angle the result will bean 
hour angle with an exact 4-minute interval of time. It is thus apparent 
that the altitude taken from the tables for this assumed position requires 
only correction for the odd minutes of declination, and a table (No. 111) 
is specially provided to give this correction, the arguments in this table 
being the number of minutes of declination for which the correction + 
required and the difference of altitude for 1° of declination found from 
the altitude table. 

By a proper interchange of arguments, the azimuth may be found tabr 
lated as hour angle in the altitude tables and converted into degrees; 
then having the assumed position, the observed true altitude of the 
heavenly body and its computed true altitude and azimuth from the tables, 
a position point and line of position may be found 

For all navigators who find logarithmic work laborious, these tables are 
recommended for their simplicity, the names of the author and his assist 


ants being a sufficient guarantee of their accuracy 
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LIST OF PRIZE ESSAYS. 


1870. 
Naval Education. Prize Essay, 1879. By Lieut-Com. A. D. Brown, 
U.S.N. 
Naval Epucation. First Honorable Mention. By Lieut.-Com. C. F. 
Goodrich, U.S. N. . 
Nava Epucation. Second Honorable Mention. By Commander A. T. 
Mahan, U.S. N. 


1880. 


“The Naval Policy of the United States.” Prize Essay, 1880. By Lieu- 
tenant Charles Belknap, U.S. N. 


1881. 


The Type of (I) Armored Vessel, (II) Cruiser best suited to the Present 
Needs of the United States. Prize Essay, 1881. By Lieutenant E. W. 
Very, U.S. N. 

Seconpy Prize Essay, 1881. By Lieutenant Seaton Schroeder, U.S. N. 


1882. 


Our Merchant Marine: The Causes of its Decline and the Means to be 
taken for its Revival. “Nil clarius aquis.” Prize Essay, 1882. By 
Lieutenant J. D. J. Kelley, U.S. N. 

“Mals IL FAUT CULTIVER NOTRE JARDIN.” Honorable Mention. By Master 
C. G. Calkins, U. S. N. 

“Spero Metiora.” Honorable Mention. By Lieut.-Com. F. F. Chadwick, 
U.S.N. 

“CAUSA LATET: VIS EST NOTISSIMA.” Honorable Mention. By Lieutenant 
R. Wainwright, U.S. N. 


1883. 

How may the Sphere of Usefulness of Naval Officers be extended in Time 
of Peace with Advantage to the Country and the Naval Service? 
“Pour encourager les Autres.” Prize Essay, 1883. By Lieutenant 
Carlos G. Calkins, U.S. N. 

“SEMPER PARATUS.” First Honorable Mention. By Commander N. H. 
Farquhar, U.S. N. 

“CUILIBET IN ARTE SUA CREDENDUM Est.” Second Honorable Mention. 
By Captain A. P. Cooke, U.S. N. 


1884. 
The Reconstruction and Increase of the Navy. Prize Essay, 1884. By 
Ensign W. I. Chambers, U.S. N. 


188s. 
Inducements for Retaining Trained Seamen in the Navy, and Best System 


of Rewards for Long and Faithful Service. Prize Essay, 1885. By 
Commander N. H. Farquhar, U.S. N. 
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1886. 

What Changes in Organization and Drill are Necessary to Sail and Fight 
Effectively Our Warships of Latest Type? “Scire quod negcis” 
Prize Essay, 1886. By Lieutenant Carlos G. Calkins, U.S.N, 

THE RESULT OF ALL NAVAL ADMINISTRATION AND EFFORTS FINDS ITs Expygs. 
SION IN Goop ORGANIZATION AND THOROUGH DRriLt on Boarp or Syn. 
ABLE SHips. Honorable Mention. By Ensign W. L. Rodgers, U.S ¥ 


1887. 


The Naval Brigade: its Organization, Equipment and Tactics, “In ho 
signo vinces.” Prize Essay, 1887. By Lieutenant C. T. Hutchins, 


1888. 
Torpedoes. Prize Essay, 1888. By Lieut.-Com. W. W. Reisinger, U.S. 


1801. 


The Enlistment, Training and Organization of Crews for our Ships of Wa. 
Prize Essay, 1891. By Ensign A. P. Niblack, U.S. N. 

DISPOSITION AND EMPLOYMENT OF THE FLEET: SHIP AND Sguapron Dant 
Honorable Mention, 1891. By Lieutenant R. C. Smith, U.S.N. 


1892. 
Torpedo-boats: their Organization and Conduct. Prize Essay, 1892. By 
Wm. Laird Clowes. 


1894. 

The U.S.S. Vesuvius, with Special Reference to her Pneumatic Battery. 
Prize Essay, 1894. By Lieut.-Com. Seaton Schroeder, U.S. N. 
Nava Rerorm. Honorable Mention, 1894. By Passed Assistant Engineer 

F. M. Bennett, U.S. N. 


1895. 


Tactical Problems in Naval Warfare. Prize Essay, 1895. By Lieut.-Com 
Richard Wainwright, U. S. N. 

A SUMMARY OF THE SITUATION AND OvuTLooK In Europe. An Introduc- 
tion to the Study of Coming War. Honorable Mention, 1895. By 
Richmond Pearson Hobson, Assistant Naval Constructor, U. S. N. 

SUGGESTIONS FOR INCREASING THE EFricrency or Our New Suirs. Hor 
orable Mention, 1895. By Naval Constructor Wm. J. Baxter, U.S.N 

Tue BattLe or tHE YALu. Honorable Mention, 1895. By Ensign Frank 
Marble, U.S. N. 


1806. 


The Tactics of Ships in the Line of Battle. Prize Essay, 1896. By Liew 
tenant A. P. Niblack, U.S. N. 

THE ORGANIZATION, TRAINING AND DISCIPLINE OF THE Navy PeErsonnil 
AS VIEWED FROM THE SHIP. Honorable Mention, 1896. By Lieutenant 
Wm. F. Fullam, U.S.N. 

NAVAL APPRENTICES, INDUCEMENTS, ENLISTING AND TRAINING. The Sea- 
man Branch of the Navy. Honorable Mention, 1896. By Ens 
Ryland D. Tisdale, U.S. N. 

Tue Composition oF THE Fieet. Honorable Mention, 1806. 
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1897. 

Torpedo-boat Policy. Prize Essay, 1897. By Lieutenant R. C. Smith, 
T 

4 baa UnirorM Course oF INSTRUCTION FoR THE NavaL Mutitia. 
Honorable Mention, 1897. By H. G. Dohrman, Associate Member, 
U.S.N.I. 

Torpepors IN Exercise AND Battie. Honorable Mention, 1897. By Lieu- 
tenant J. M. Ellicott, U.S. N. 


1808. 


Esprit de Corps: A Tract for the Times. Prize Essay, 1898. By Captain 
Caspar Frederick Goodrich, U.S. N. 

Our Navat Power. Honorable Mention, 1808. By Lieut.-Com. Richard 
Wainwright, U.S. N 

TarceT PRACTICE AND THE TRAINING OF GuN Captains. Honorable Men- 
tion, 1808. By Ensign R. H. Jackson, U.S. N. 


1900 
Torpedo Craft: Types and Employment. Prize Essay, 1900. By Lieu- 
tenant R. H. Jackson, U.S. N. 
Tue AuTOMOBILE TorPEDO AND ITS Uses. Honorable Mention, 1900. By 
Lieutenant L. H. Chandler, U.S. N. 


1901. 
Naval Administration and Organization. Prize Essay, 1901. By Licuten- 
ant John Hood, U.S. N 


1903 

Gunnery in Our Navy. The Causes of its Inferiority and Their Remedies. 
Prize Essay, 1903. By Peetines Philip R. Alger, U.S. N. 

A Nava Tratninc Poticy anp System. Honorable Mention, 1903. By 
Lieutenant James H. Reid, U.S. N. 

SysteMaTIC TRAINING OF THE ENLISTED PERSONNEL OF THE Navy. Honor- 
able Mention, 1903. By Lieutenant C. L. Hussey, U.S. N 

Our Torrepo-Boat Fioritia. The Training Needed to Insure its Effi- 
ciency. Honorable Mention, 1903. By Lieutenant E. L. Beach, U.S. N. 


1904. 


The Fleet and its Personnel. Prize Essay, 1904. By Lieutenant S. P. Ful- 
linwider, U.S. N. 
A Piea ror A HicHer PHysiIcat, Moral, AND INTELLECTUAL STANDARD 


OF THE PERSONNEL FOR THE Navy. Honorable Mention, 1904. 3y 
Medical Inspector Howard E. Ames, U. S. N. 
1905 
American Naval Policy. Prize Essay, 1905. By Commander Bradley A. 
Fiske, U.S. N. 


THE DEPARTMENT OF THE Navy. Honorable Mention, 1905. By Rear- 
Admiral Stephen B. Luce, U.S. N. 


1906 


Promotion by Selection. Prize Essay, 1906. By Commander Hawley O. 
Rittenhouse, U. S. N 
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Tue Evements oF Fieer Tactics. First Honorable Mention, 1996, By 
Lieut.-Com. A. P. Niblack, U.S. N 

GLEANINGS FROM THE SEA OF JAPAN. Second Honorable Mention, 1906 
By Captain Seaton Schroeder, U.S. N 

THE PurcHAse SYSTEM OF THE Navy. Third Honorable Mention, 1906. 

By Pay Inspector J. A. Mudd, U.S. N. 


1907. 

Storekeeping at the Navy Yards. Prize Essay, 1907. By Pay Inspector 
John A. Mudd, U.S.N. 

BaTtTLe REHEARSALS. A few thoughts on our next step in Fleet-Gunnery 
First Honorable Mention, 1907. By Lieut.-Comdr. Yates Stirling 
U.S.N. 

Tue Nava Proression. Second Honorable Mention, 1907. By Comman- 
der Bradley A. Fiske, U.S.N. 


1908 
A Few Hints to the Study of Naval Tactics. Prize Essay, 1908. By 
Lieutenant W. S. Pye, U.S. N. 
THE Money ror THE Navy. First Honorable Mention, 1908. By Pay 
Inspector John A. Mudd, U.S.N. 
Tue Nation’s DEFENSE—THE OFPENSIVE FLEET. How Shall We Prepare 
It for Battle. Second Honorable Mention, 1908. By Lieut.-Com- 
mander Yates Stirling, U.S. N. 


1909 
Some Ideas about Organization on Board Ship. Prize Essay, 1909. By 
Lieutenant Ernest J. King, U.S. N. 


Tue Navy anp Coast Derence. Honorable Mention, 1909. By Commo- 
dore W. H. Bechler, U.S. N. 

THE REORGANIZATION OF THE NAVAL EsTABLISHMENT. Honorable Mention, 
1909. By Pay Inspector J. A. Mudd, U.S.N 

A PLEA FoR PHYSICAL TRAINING IN THE Navy. Honorable Mention, 1909 

By Commander A. P. Niblack, U.S. N 
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NOTICE. 


The U. S. Naval Institute was established in 1873, having for its object 
the advancement of professional and scientific knowledge in the Navy. 
It now enters upon its thirty sixth year of existence, trusting as hereto 
fore for its support to the officers and friends of the Navy. The mem- 
bers of the Board of Control cordially invite the co-operation and aid of 
their brother officers and others interested in the Navy, in furtherance 
of the aims of the Institute, by the contribution of papers and commu- 
nications upon subjects of interest to the naval profession, as well as by 


personal support and influence. pa 
On the subject of membership the Constitution reads as follows: 


ARTICLE VII. 

Sec. 1. The Institute shall consist of regular, life, honorary, and asso- 
ciate members. 

Sec. 2. Officers of the Navy, Marine Corps, and all civil officers at- 
tached to the Naval Service, shall be entitled to become regular or life 
members, without ballot, on payment of dues or fee to the Secretary and 
Treasurer. Members who resign from the Navy subsequent to joining 
the Institute will be regarded as belonging to the class described in this 
Section. 

Sec. 3. The Prize Essayist of each year shall be a life member without 
payment of fee. 

Sec. 4. Honorary members shall be selected from distinguished Naval 
and Military Officers, and from eminent men of learning in civil life 
The Secretary of the Navy shall be, ex officio, an honorary member. 
Their number shall not exceed thirty (30). Nominations for honorary 
members must be favorably reported by the Board of Control, and a vote 
equal to one-half the number of regular and life-members, given by proxy 
or presence, shall be cast, a majority electing. 

5. Associate members shall be elected from Officers of the Army, 
Revenue Cutter Service, foreign officers of the Naval and Military pro- 
fessions, and from persons in civil life who may be interested in the 
purposes of the Institute 

Sec. 6. Those entitled to become associate members may be elected life 
members, provided that the number not officially connected with the Navy 
and Marine Corps shall not at any time exceed one hundred (100). 

Sec. 7. Associate members and life members, other than those entitled 
to regular membership, shall be elected as follows: “ Nominations shall 
be made in writing to the Secretary and Treasurer, with the name of the 
member making them, and such nominations shall be submitted to the 
Board of Control, and, if their report be favorable, the Secretary and 
Treasurer shall make known the result at the next meeting of the Insti- 
tute, and a vote shall then be taken, a majority of votes cast by members 
present electing.” 

The Proceedings are published quarterly, and may be obtained by non- 
members upon application to the Secretary and Treasurer at Annapolis, 
Md Inventors of articles connected with the naval profession will be 
afforded an opportunity of exhibiting ard explaining their inventions. A 
description of such inventions as may be deemed by the Board of Control 
of use to the service will be published in the Proceedings. 

ingle copies of the Proceedings, $1.00. Back numbers and complete 
sets can be obtained by applying to the Secretary and Treasurer, An- 
napolis, Md. 

Annual subscriptions for non-members, $3.50. Annual dues for mem- 
ers and associate members, $3.00. Life members fee, $30.00. 

All letters should be addressed U. S. Naval Institute, Annapolis, Md., 


=e checks, drafts, and money orders should be made payable to the 














NAVAL INSTITUTE PRIZE ESSAY, to10 


A prize of two hundred dollars, with a gold medal, and a life-member- 
ship in the Institute, is offered by the Naval Institute for the best essay 
presented on any subject pertaining to the naval profession, subject to 
the following rules: 

1. The award for the prize shall be made by the Board of Control, voting 
by ballot and without knowledge of the names of the competitors, 

2. Each competitor to send his essay in a sealed envelope to the Secre- 
tary and Treasurer on or before January 1, 1910. The name of the write 
shall not be given in this envelope, but instead thereof a motto. Accom 
panying the essay a separate sealed envelope will be sent to the Secretary 
and Treasurer, with the motto on the outside and writer’s name and motte 
inside. This envelope is not to be opened until after the decision of the 
Board. 

3. The successful essay to be published in the Proceedings of the Insti- 
tute; and the essays of other competitors, receiving honorable mention, to 
be published also, at the discretion of the Board of Control; and no chang 
shall be made in the text of any competitive essay, published in the Pr 
ceedings of the Institute, after it leaves the hands of the Board. 

4. If, in the opinion of the Board of Control, the best essay presented 
is not of sufficient merit to be awarded the prize, it may receive “ Honorable 
Mention” or such other distinction as the Board may decide. 

5. In case one or more essays receive “ Honorable Mention,” the writer 
of the firet of them in order of merit will receive seventy-five dollars anda 
life-membership in the Institute. 

6. Any essay not having received honorable mention, may be published 
also, at the discretion of the Board of Control, but only with the consent 
of the author. 

7. The essay is limited to fifty (50) printed pages of the Proceedings 
the Institute. 

8. All essays submitted must be either typewritten or copied in a cleat 
and legible hand. 

9. In the event of the prize being awarded to the winner of a previous 
year, a gold clasp, suitably engraved, will be given in lieu of the golé 
medal. 


By direction of the Board of Control 
PHILIP R. ALGER, 
Professor, U. S. N., Secretary and Treasure 





